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M obile Source Emissions Inventory Protocol
Part I: Travel Demand Model

Overview

The purpose of this mobile source emissions protocol isto define the process for evaluating vehicle emissions to be
used in devel oping the Salt Lake County and Utah County PM 10 Section of the State Implementation Plan. The Wasatch
Front Regional Council (WFRC) and Mountainland Association of Governments (MAG), the two Metropolitan Planning
Organizations for the urbanized areas, will be the primary on-road mobile source emission inventory providers. The
protocol will provide adescription of the procedures used, the principal inputs and the datato be provided in the
development of the PM-10 SIP. The document iswritten for use by the team preparing the SIP and for knowledgeable
reviewers.

The protocol is divided into two principal sections. Thefirst section will address the methods used to estimate the
volume and speeds of travel. The second will address the procedures used to estimate per mile emission factors. All
model and data sets utilized will be fully documented and copies archived in electronic and paper form. A list of data
resources used to generate on-road vehicle emissionsis provided in Appendix A.

WFRC isresponsible for transportation planning and Air Quality Conformity in Salt Lake, Weber, and Davis Counties.
MAG isresponsiblefor air quality analysisin Summit, Utah, and Wasatch Counties. It also isresponsible to create a
conforming Long Range Transportation plan from which a Transportation |mprovement Program for urbanized Utah
County istaken.

The Mobile Source Emissions Inventory for the 1996 base year and the future projections will be derived from projections
of daily vehicle miles of travel and speedswhich are estimated using atravel demand forecasting model and from amobile
source emission factor model which estimates emission rates for vehicles. The basics of devel oping the emissions are
given by the following equation. Figure 1 summarizes the stepsin the process.

Study Area

The study areaincludes Weber, Davis, Salt Lake, and Utah Counties with portions of Box Elder, Cache, Rich, Tooele,
Morgan, Summit, Juab, Sanpete, and Wasatch Counties. Thefirst four of these counties have four different I/M
programs. Salt Lake and Utah Counties are the designated non-attainment areas for PM 10, but the Division of Air
Quality recommends analyzing alarger study areato better understand the conditions that lead to PM 10 formation in the
two non-attainment counties. Portions of the study area outside the WFRC and MAG travel model boundaries, which
includes Salt Lake, Davis, Weber, and Utah Counties, will be referred to as “rural” areasin this document.

Base Year
Base year inventories will be based on a PM 10 episode which occurred on February 6-9, and 11-15, 1996.
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Emission Rate (gram/mile) x Vehicle Miles Traveled VM T (miles/day) = Emissions (gram/day)



WFRC/MAG draft -May 26, 2000

VMT and Speed Estimates

Vehiclemiles of travel (VMT) and travel speeds, representative of variationsin daily traffic conditions and highway
facility functional class, will be obtained from the travel models used by Wasatch Front Regional Council (WFRC) and
M ountainlands Association of Governments (MAG). Thetravel model datais representative of traffic in the four
urbanized counties: Weber, Davis, Salt Lake, and Utah. The VMT datafor these four urbanized counties will be
calibrated to UDOT’ s 1996 Highway Performance Monitoring system (HPMS) data.

For the other rural counties within the study area, UDOT will providethe VMT datafor the 1996 baseline inventory, and
the projection years. WFRC and MAG will assist UDOT as needed with VMT growth factors for projecting rural traffic
volumes. The functional classes used will be freeways, ramps, arterials, and local facilities. The traffic conditions used
will be AM peak, mid-day, PM peak, and Evening. Combining the functional classes and traffic conditions produces the
following 13 speed conditions for each county asillustrated in Figure 2.

Fiqure 2

Speed Classifications Used in Vehicle Emission Modeling
Time Period and Functional Class

Total County VMT

Time Period ) .
AM Peak Midday PM Peak Evening
Freeway Freeway Freeway Freeway
Functional Class Ramp Ramp Ramp Ramp
- VMT
- speed
- emission Arterial Arterial Arterial Arterial
rate
Local Local Local Local

Local speeds assumed at 20 mph for all time periods.
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Note that 20 mph will be the assumed average travel speed under all conditionsfor local streets since local class facilities
are not modeled directly as part of the travel model network. WFRC and MAG have historically used 20 mph asthelocal
model speed. The basisfor thisisthat posted speedson local roadsis 25 mph. Considering stops and other delays, 20
mph is areasonable average speed. Thelocal speed isassumed constant during all time periods because congestion on
local streetsisuncommon.

The VMT and speed resulting from each time period will depend on the number of vehicle trips assigned for that time
period. The percentage of trips for each time period will vary by trip purpose and by county. The percentagesin Table-1
below are based on data from the 1993 Home Interview Survey. Trip purposes “commercial” (COM) and “through”
(THRU) are not sampled in the Home Interview Survey. Thesetwo trip typeswill be allocated to the four time periods
according to the percentages for NHB and I XX trips respectively. Thefour time periods shown in Table 1 are defined as
follows:

AM Peak - 3 hours, 6:00 am to 9:00 am
Midday - 6 hours, 9:00 am to 3:00 pm
PM Peak - 3 hours, 3:00 pm to 6:00 pm
Evening* - 12 hours, 6:00 pm to 6:00 am

*During the Evening time period 14.2% of the Evening VMT (3.7% of the daily VMT) occurs between the hours from
midnight to 6:00 am.
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Tablel
Ogden Area: Percent of trips by purpose and time of day
AM Mid-day PM Evening
Purpose | From | To From | To From | To From | To
Home |Home |Home |Home |Home |Home |Home |Home
HBW 33% 1% 9% 8% 4% 24% 9% 119%
HBO 14% 2% 13% 15% 11% 17% 10% 179
NHB 7% NA 53% NA 26% NA 14% NAI
IXXI 20% NA 29% NA 26% NA 25% NA||
COM 6% NA 40% NA 26% NA 28% NA||
THRU 20% NA 29% NA 26% NA 25% N
Salt Lake Area: Percent of trips by purpose and time of day
AM Mid-day PM Evening
Purpose | From To Home| From To Home| From To Home| From To Home
Home Home Home Home
HBW 3% 1% % % 2% 25% 6% 110/1
HBO 15% 2% 13% 13% 10% 16% 13% 20(%1
NHB 7% NA 51% NA 26% NA 16% NA||
IXXI 20% NA 29% NA 26% NA 25% NA||
COM 6% NA 40% NA 26% NA 28% NA||
THRU 20% NA 29% NA 26% NA 25% NAf
MAG Area: Percent of trips by purpose and time ot day
AM Mid-day PM Evening
Purpose [From To Home| From ToHome| From ToHome| From To Home
Home Home Home Home
HBW 33% 1% 13% Sz 1% 23% 6% 1304
HBO 13% 2% 11% 15% 1% 16% 12% 199 1|
INHB 5% NA 49% NA 27% NA 19% NA||
IXXI 20% NA 29% NA 26% NA 25% NA]|
COM 6% NA 40% NA 26% NA 28% NA||
THRU 20% NA 29% NA 26% NA 25% N

Trip Purpose abbreviations:

HBO - Home Based Other

HBW - Home Based Work
IXXI - Internal/External, External/Internal

NHB - Non-Home Based

COM - Commercial
THRU - Through
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Rural county VMT will be allocated to the four time periods based on the percentage of urban areaVMT in each time
periods.
Vehicle Miles Traveled (VMT) data used will be derived from two sources. The 1996 base year datawill come from

UDOT Highway Performance Monitoring System (HPMS). The datawill be adjusted for weekday, weekend, and for time
of day conditions. Projected VMT for years 2000 to 2030, will be derived from travel demand models.
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Urban Travel Demand M odels

Urban travel demand forecasting models support the urban transportation planning process. A travel model is a series of
analytical techniques used to predict demand for transportation facilities and services. Travel modeling involves
estimating the impacts of various transportation facility changes and/or socio-economic changes on travel behavior.

The model can forecast travel behavior changes when new highway capacity or transit system improvements are made.
In addition, the impacts of transportation demand or control measures such as High Occupancy Vehicle (HOV) lanes or
raising the price of central business district parking can be predicted. Models also predict changesin travel demand
resulting from socio-economic changes such as the number of people, income levels, and the spatial distributions of
households and employment. The forecasting process provides estimates such as the number of vehicles using future
freeways, the volume of passengers on express bus services or light rail.

Travel demand models were created to evaluate existing and potential transportation system needs such as new highway
or transit facilities. In the course of thisanalysisimpacts such as mobile source emissions can be estimated and

quantified.

Travel demand models are capable of estimating changes associated with avariety of alternatives. These alternatives
may include: capital improvements such as new highway capacity, transit service enhancements, a network of pedestrian
and biketrails, policy initiatives such as changes in population distribution or transportation pricing, or a combination of
the alternatives.

WFRC and MAG arein the midst of asignificant transportation model update at the time of the PM-10 SIP devel opment
process. The 1996 base year travel models runs will use WFRC/MAG data sets and procedures as they exist onMarech
4April15, 2000.

[Trip generation - auto ownership and income??] The updated regional travel model combinesinto one model the
Oqgden, Salt L ake, and Provo/Orem urbanized areas which previously were model ed as three separate areas. The
combined model eliminates external trips between urbanized areas as these trips will be accounted for in the regional trip
generation process. Likewise, trip distribution will be on aregional basisinstead of three separate urbanized areas. The
regional model will not use any “K-factors” asthe individual modelsdid. K-factors are used to adjust the model for
intangible factors influencing travel behavior. Instead, the regional travel model will use *penalties’ to model the
observed tendency to limited crossing of urbanized boundaries by regional traffic. The regional travel model will now
use several iterations of afeedback loop to adjust trip distribution based on travel speeds from the traffic assignment
process. Traffic assignment will also be based on different volume/delay curves for each facility type instead of asingle
curve. Lastly, the regional model will assign a percentage of the daily trips (as noted in Tablel) for four time periods

rather than adaily assignment with assumed percentages of congestion.

The 1996 modeled VMT is controlled to UDOT’sHPM S values by functional class. Projection yearswill usethe May 1,
2000 version of the travel model which will include an upgraded mode choice model. Projection year VMT will be
adjusted using the HPM S/model VMT functional class factors determined for 1996.

Theregional travel model as applied can be described as afour period traffic assignment approximating average annual
weekday conditions. Adjustment factors are used to correct the model VMT to the winter season.



WFRC/MAG draft -May 26, 2000

Travel Demand Model Data Sets & Components

The primary inputs to the modeling process are data sets describing the characteristics of the transportation system
(commonly referred to as networks) and existing or future population and employment.

Highway Network and Characteristics

Highway networks describe the location of streets and highways other than local streets, their capacities, and speeds.
Thedataisin GISformat as a set of links and nodes. A node represents a point on the highway network and could be an
intersection of two or more streets, an access point where TAZ centroids are connected to the highway network, or a
point along a street where the characteristics of the facility change such as the number of lanes, or the posted speed.
Links are defined by two nodes. Links represent highway segments and have attributes such as functional class,
distance, speed, capacity, and volume. Theinventory of current network characteristics is updated regularly based on
local dataaswell asthe FHWA Highway Performance Monitoring System (HPMS).

Initial inventories and model calibration will be based on a 1996 network. MAG and WFRC have collaborated to develop
asingle 1996 highway network covering Weber, Davis, Salt Lake, and Utah Counties.

For future years WFRC and MAG maintain Long Range Plans (LRP) and Transportation Improvement Programs (T1P)
which describe improvements to the highway and transit networks. The LRP'sand TIP' swill be the basis for future year
networks used in projecting emissions for 2000 and beyond. Combined networks for future years will be developed as
part of this and related planning efforts.

Functional Classification
The speed and capacity of streets and highways varies significantly according to the function the facility performs.
Modeled facility speeds are critical to the projection of vehicle emissions.

The FHWA Functional Classification System defines the role that each street, road and highway will play in moving
traffic from trip originsto destinations. Thisdatais compiled in accordance to the Highway Functional Classification —
Concepts, Criteria& Procedures —1989 by USDOT, FHWA.

Each auto trip has two separate needs, access to transportation facilities at its origin and destination points, and mobility
between them. Accessis best provided by streets with driveways and parking convenient to origin or destination of
each traveler. Mobility isbest provided by controlled access highways where there is minimum interference with the
main traffic flow from side traffic. Sinceit isimpossibleto build afreeway between each origin and destination a
compromise is needed, one that will provide the best practical balance between serving access and mobility.

Highway facilities are grouped into four functional classes: freeways, ramps, arterials and locals. 1n combination, the
network formed by these various functional classifications accommodates the highway travelers' needs.

The best providers of mobility are freeways which provides full control of access, allowing smooth flow of through
traffic with minimum disruptions by traffic entering or leaving the system. Freeway on and off ramps are a special class of
freeway facilities.
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Principal Arterials are designed to serve mainly amobility role but still allow access to many bordering activities. Minor
Arterials connect with and augment the Principal Arterialsto carry mobility-oriented traffic between smaller areas and
allow an even greater degree of access. Collectors connect scattered devel opments and suburban neighborhoods and
provide access to activities along their routes. The travel characteristics (especially speed and function) for principal and
minor arterials and collectors are very similar and therefore these functional classes are combined into the single category
“arterials’.

Finally, Locals principally provide access to roadside activities, homes, stores, business locations, etc. Local streets are
not specifically coded as part of the transportation network. To do so would require coding each driveway as an access
point to Local streets, and obtaining specific trip making characteristics for each home or business served by each
driveway. A morereasonable level of detail isto aggregate trip making behavior on aTraffic Analysis Zone (TAZ) basis
which will be discussed later. A “Centroid Connector” isan artificial link coded into the network for TAZ tripsto access
the transportation network at the arterial level. Centroid connectors simulate the function of Local streets, but are not a
virtual representation of Local streetsin terms of distance, capacity, volume or speed.

Speeds

Emission rates vary with the speed of vehicle. Speeds vary across functional classes and vary according to the degree of
congestion. The free flow speeds (or input speeds) used in the model are capped at empirical values which are derived
from Highway Capacity Manual methods based on functional class, number of lanes, and areatype. The HCM based
speeds are typically somewhat |ess than posted speeds. WFRC and MAG are engaged in “floating car” speed studies at
the time of thiswriting. Historically, freeway free flow speeds used in the model have been an issue. WFRC and MAG
hope to have sufficient data to validate freeway free flow speeds prior to modeling 1996 base year conditions. Free flow
speeds for other facility typeswill also be checked within the same time constraints.

Congested travel timesfor each link are estimated by the travel model based on the ratio of estimated volume to capacity.
Link level travel times are used by the travel model to distribute and assign trips as will be discussed later. For vehicle
emission estimation purposes, aggregate congested speeds will be estimated for each of the four classes of facilities and
for AM-peak, mid-day, PM-peak, and evening periods. Vehicle Hours of Travel (VHT) and Vehicle Miles of Travel
(VMT) aretallied by county, functional class, and time period and a corresponding speed is calculated (VMT/VHT).

Capacity

The 1994 Highway Capacity Manual is used to estimate capacity. The functional class and number of lanes determine
the highway network facility’ s capacity. A summary of the capacitiesusedisgivenin Table 2.

-10-
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Table2
Speed and Capacity Values

Functional Classification Speed (mph) Capacity (cars per lane per hour)®
Freeways 65 60 14205600
Ramps - On-ramps® 35 1200
Ramps - Off-ramps 40 14294525
Two-Lane Highways 6458 742 675
Multilane Highways 5550 14304360
Centroid Connectors 20 3500
No. of Suburban Suburban
Arterial/Collector Lanes Fringe Suburban | Urban Fringe Suburban | Urban
Principal Arteria 1 42 38 3431 3128 605 550 550 560 495 450
2 4449 3633 3338 660 660 605 550 550560
34 4541 3734 3431 742 675 688 625 632575
Minor Arterial 1 3734 3027 26 24 550 560 495 450 440 460
2 4036 3229 2926 605 550 550560 495 450
34 4137 3336 3027 688 625 632575 578525
Collector 1 3B 3R 2825 2422 495 450 440 400 440 400
2 3734 3027 26 24 550500 495 450 495 450
34 3835 3128 2825 632575 578525 578525
(a)Subtract 10 mph for loop or hook ramps.
(b)For capacity restraint purposes network capacity is level of service C service volume.

Transit Network

TheTransit network isarepresentation of the existing or proposed transit system. The modeled bus system includesservice
characteristics, such as bus headways (frequency), stops, and transfer opportunities. Transit networks are generally built
"ontop of” highway networks. Busroutesare described by the nodes of the highway network that the buswould passover.
For transit facilities such as bus way or grade-separated rail lines that do not use the street system, transit only links and
nodes are added to the underlying highway network.

Transit access links are added to describe the walk or drive accessto transit stations or bus stops. Transit accesslinksare
necessary to accurately represent thetravel impedanceof transit trips. |mpedanceisameasure of theresistanceto traveling.
Theimpedance measure used in the WFRC and MAG travel model istime.

Asisthecasefor highwaysMA G and WFRC havedevel oped transit networkswhich represent the service provided by UTA
in1996. The networksinclude bus service provided within thethree urbanized areasaswell asthe service between the areas.

Future year networks will be based on the Long Range Plans developed by MAG and WFRC. These Plans will include
existing and future the bus service and rail lines.

Zonal Data
Travel models create a unique spatial framework for describing travel demand. The study area is subdivided into small
geographic unitscalled Traffic AnalysisZones(TAZ). Thezonal systemsto be used for thiseffort will be a602-zone system

-11-
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for the Salt Lake Area, a239-zone system for the Ogden Area, and a 349-zone system for the Provo-Orem Area. Zones are
not bisected by census tract boundaries, thus each of the area’ s census tracts contains one or more TAZ. A map of the
zonesis shown as Figure 3.

Figure 3
TAZ Map, WFRC and MAG Regional Travel Model

\\L II1I;|I

Population & Employment

-12-
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For 1996, economic and demographic databy TAZ are estimated by WFRC and MAG using information provided by cities
and counties as well as data provided by the Department of Workforce Services. The datafor the WFRC areaare provided
in the 1995 Surveillance of Socio-Economic Characteristics Report. The 1995 report provides data as of December 31, 1995
which will be the closest data for the 1996 winter episodes which will form the basis of SIP development. The Department
of Workforce Services annually provides detailed current employment data.

Future year projections of socio-economic data begin with control totals provided by the Governors Office of Planning and
Budget (GOPB). The GOPB projections are the State’ s official demographic estimates and forecasts are published for each
county in the State. The projections are shown in the 2000 Economic Report to the Governor. Each MPO allocates the
population, households, and employment to TAZ. The allocation to zones is done on the basis of local master plans and
in conjunction with local planners. Detailed projections are made in 5 year increments beginning in 2000 and extending to
2030. Estimatesfor intermediate years are interpolated from the 5 year projections.

Household data has been stratified by (1) the number of persons per household and (2) by the number of vehicles used by
the household. The model applies a set of equations to this data to cal culate the expected number of person-tripsfor each
household based on household size/lnumber of vehicles combination totals for each TAZ.

The Four-Step Process

Most metropolitan areas throughout the country use asimilar approach to simulateregional travel behavior. Thisapproach
is known asthe"four-step process" becauseit consistsof four distinct procedures: Trip Generation, Trip Distribution, Mode
Choice, and Traffic Assignment. Thetravel demand modelsare updated regularly in an incremental fashion and the models
used for the PM 10 SIP update will be the models asthey exist on March 1, 2000.

Step One - Trip Generation
Thefirst step in the processis to determine the number of daily trips that take place or will take place at future intervalsin
the planning period. The trip generation procedure estimates the number of tripsto and from each TAZ in the study area.

Thetrip generation model estimates the number of trips, both motorized and non-motorized, produced and attracted at each
zone. Theseincludeinternal-external and external-internal trips. Eight trip purposesare defined in thetrip generation model.

Home-based work (HBW)
Home-based other  (HBO)

Home-based school (HBSC)

Home-based shopping (HBSH)

Home-based personal business (HBPB)

Non-home-based, work-related (NHBW)

Non-home-based, non-work-related (NHBN)

Commercid (COM)

Through (THRU) - (THRU trips are not a product of trip generation, but are determined separately based on traffic counts of

vehicles that have a starting point and ending point outside the modeled area.)

Trip generation and trip distribution for the home based trip purposes is done on a production/attraction basis. That is,
all home based trips are assumed to be produced at the home end of the trip and attracted to the non-home end. For
example, atrip from home to work and its corresponding trip from work to home would be considered to have 2 home

13-
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based work (HBW) productions at the home end and 2 HBW attractions at the work end. The use of productions and
attractions rather than origins and destinationsis a more rational method of trip generation, distribution and mode choice.

Non-home based (NHB), and Commercial trips are generated and distributed on an origin/destination basis.

The trip production model is a cross classification household trip rate model. The households are classified by
household size and car ownership. Four car ownership classes (O-car, 1-car, 2-car and 3+car) and six household size
categories (1-person, 2-person, 3- person, 4-person, 5-person, and 6+person) were defined. Thetrip ratesfor each class
of households were determined based on the home interview survey. Aggregated trip records were used to derive the
trip rates since the processis much simpler and the derived rates are morereliable.

It should be noted that for the Non-Home Based trip purpose, the trip production rates are only used for calculating the
total trips generated for the entire region, not for determining the trips generated from individual zones. Thereasonis
that the number of Non-Home Based trips generated from azone is not related to the number of householdsin that zone.
Instead, it relates to the development characteristics of the zone such as employment, areatype, etc. For each zone, the
number of Non-Home Based trip originsis, in most cases, approximately equal to the number of Non-Home Based trip
destinations. Therefore, trip end models are used for the non-home based purpose. Namely, the model estimates the
total trip ends (trip origins plus destinations) at a zone and splits the trip ends equally into productions (origins) and
attractions (destinations). The development of the trip end model is the same as the trip attraction models discussed
below.

The trip attraction model is aregression model using zonal trip attraction and socio-economic data. The variables
considered in the regression analysisinclude;

»  Population

* Tota dwelling units

*  Single family dwelling units
e Multi-family dwelling units
*  Total employment

*  Retail employment

e Industrial employment

e Other employment

Thetrip rates, the attraction equations and their devel opment are described in detail in the WFRC/MAG Travel Model
Recalibration Study - Methodology Report June 1995.

It should be noted that trip generation is based on person trips and includes non-motorized trip modes such as walking
and bicycling. The non-motorized trip estimates (zero emissions) are then removed from the trips to be assigned to the
transportation network for emissions analysis.

Step Two - Trip Digtribution

-14-
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Thetask of distributing the trips produced in each TAZ and attracted to each of the other TAZs, isreferred to astrip
distribution. In this step the trips"produced” and those "attracted" are linked geographically into origin-destination
pairs.

Trip distribution is accomplished through gravity modelsfor al but through trips. Gravity models represent the most
common form of model in usefor trip distribution. Inputsto the trip distribution process include 1)zonal productions and
attractions from trip generation, 2) an impedance measure, 3) friction factors, and 4) trip table adjustment factors which
are commonly called K-factors.

Trip distribution is accomplished for five trip purposes which are:

Home-Based Work
Home-Based Other (Non-work)

Non-Home Based
External - Internal
Commercid.

Trip generation creates productions and attractions for home based shopping, home based school, home based personal
business and home based other. For trip distribution purposes the four home-based, non-work purposes are combined
into a single home based other purpose.

For home-based work, home-based other, and non-home based the trips distributed are person trips which use some form
of motorized transportation. For external - internal and commercial trips distribution is accomplished for vehicle trips or
auto driver trips.

For all purposes other than home-based work, the impedance used in the gravity model isfree flow auto travel times.
Auto times are used because 99 % of the trips are made by automobile. Free flow times are used because the bulk of the
trips are made outside of peak times. For work trips the impedance measure is congested times. Terminal and intra-zonal
times are added to the travel time for eachtrip interchange prior to distribution.

Friction factors and other details of the development of the distribution model are described trdetatt in the WFRC/MAG
Travel Model Recalibration Study - M ethodolgy Report June 1995..

Step Three - Mode Choice

This step of the process determines the probable mode of travel taken by each traveling individual. It iscommonly
referred to as modal split. Members of the traveling public are assumed to choose from the following transportation
modes for each trip: (1) take public transit; (2) drive alonein an auto, van or truck; (3) car pooling in similar vehicles; (4)
travel in anon-motorized mode such as walking or bicycle. The model assumes that their choices are based on the

relative availability and attractiveness of each mode. Factors considered in the attractiveness of the mode include;
» Accessibility to masstransit

*  Automobile ownership
»  Costsrequired to use the mode

e Timerequired to use the mode
*  Pedestrian friendliness

-15-



WFRC/MAG draft -May 26, 2000

The cost variables represent "out of pocket" costs, including public transit fares, the price of gasoline, parking and a
mileage rate for driving. Time variablesinclude time spent waiting for transit, time transferring between routes, or time
spent driving and parking the car in order to reach the final destination. The mode choice factorsare arrayed in an
equation that estimates the probability of each traveler selecting each mode, given the characteristics of both the mode
and thetraveler.

The model used isanested logit model. A logit model isamathematical device that measures the likelihood of choosing
one of two options. The choice may be based on any number of factors such astravel time, cost, wait time, transfer time,
parking time, and automobile availability; but the result must be one of two choices. In order to represent more than two
choices, the logit models must be nested. The model incorporates a series of logit models to estimate the split between
highway and transit as well as subsets of transit demand and highway auto occupancy. The output of the mode choice
model is aseries of 24-hour person-trip tables by trip purpose and mode.

Estimation of VMT requires that the auto mode trips be converted to vehicle trips. In addition the trips are broken down
into the four time periods. The factors used to convert to vehicle trips and the time period break down are unique to each
trip purpose and urbanized area. the factors are applied to each trip table resulting in atable of vehicle trips by time
period.

Step Four - Traffic Assignment (Choice of Route)

Thefinal step in the simulation of travel behavior isto determine the route travelers choose to reach their destinations.
This step, known as traffic assignment, tells us how many vehicleswill travel on each of the road segments, known as
links. To perform this step, the computer model selects the best "path” through the highway or transit network for each
type of trip, determining the shortest travel time between zones for each of the daily trips projected.

The highway "path building" process must take into account the actual capacities and speed of the road thus reflecting
the degree of congestion. Thisisaccomplished by the model running successive iterations of the assignment module,
which adjusts the travel speed on each link according to the amount of congestion present. The process of iterative
assignment used is the equilibrium process which iterates with the objective of reaching a condition where no traveler
will be better off by changing routes. It simulates the effects of drivers selecting alternate routes to avoid congested
roads. The congested speeds during the morning and afternoon peak travel timeswill be estimated as well as evening
and mid-day speeds.

The travel model assigns trips to the network using an equilibrium assignment process. In thisassignment process, link
speeds are adjusted according to the capacity and assigned volume for each link resulting in new travel times. The new
travel times are then used in afeedback |oop to make a new distribution and assignment of trips. Thisprocessis
repeated until travel times reach an equilibrium point at which there is no ability to improve travel path costs (time and
distance) without degrading travel path costsin other parts of the network. The relationship between speed and
congestion (volume/capacity ratio) is defined by the traditional “BPR” (Bureau of Public Roads) curvesfor each
functional class as defined in the 1994 Highway Capacity Manual.

Validation of Model Results

An important part of MPO's ongoing modeling effortsis the validation of model results, testing model output against
current conditions to ensure that the results are reasonable. In the validation process, M PO staff or its consultants
compare both the intermediate and final results of the models with all available datafor the region, including traffic
counts, public transit passenger counts, and other survey results. Datafrom special surveys can be employed in this
step.
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Modd Output to Emission Estimates

The four-step process produces the following:
e A report of traffic volumes, speed and volume to capacity ratio for each link in the network

» A setof trip tables showing origin and destination patterns by mode

Monitoring

The planning process includes activities to monitor the inputs to the travel models as well as traffic counts and transit
ridership. The MPO's surveillance program is designed to identify deviations from the forecasts and evaluate their
effects on long-range transportation needs.

Population estimates are received annually from the Utah Population Work Committee as well as employment estimates
from the Department of Workforce Services. Traffic counting programs of UDOT and of the local and county highway
agencies provide current traffic information. Special surveys and studies such as commuter parking surveys are
conducted as needed to acquire and monitor particular events.

It istheintent of the MPOsto carefully monitor and maintain forecast data setsto ensure the accuracy of modeling
assumptions used to develop this plan. Under anew monitoring plan currently being developed, the staffs of the MPO
and its member agencies will compile appropriate tracking data.

Rural AreaVMT Estimates

In accordance with the conformity regulations the February 1996 weekday and weekend factors were calculated from
grouping various Automatic Traffic Recorder (ATR) data based on location, aswell as Functional Class, to reconcile and
calibrate the Vehicle Miles of Travel (VMT) based on the data contained in the 1996 Highway Performance Monitoring
System (HPMS). The following tables will show the factors that were calculated for the UAM Model domain.

Weekday
For the Outlying and Rural areas in the modeling domain along with Interstate and Arterial functional classes there were
19 ATR’ s grouped to calcul ate the February Weekday Factors. (Example: AADT from HPMS, Multiply by average factor
below)

Rural AreaWinter VMT Factors

AADT to Weekday
L ocation Average
Modeled Rural 0.78
Rural Interstate 0.77
Rural Arterial 0.78
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Weekend

For the Outlying and Rural areas in the modeling domain along with Interstate and Arterial functional classes there were
19 ATR’ s grouped to calcul ate the February Weekend Factors. (Example: AADT from HPM S, Multiply by average factor
below)

Rural AreaWinter VMT Factors

AADT to Weekend
L ocation Average
Modeled Rural 0381
Rural Interstate 0.85
Rural Arterial 0.79

Sincetherural areas are not covered by either MPO’ s travel modeling, the vehicle speeds will be assumed to be the
posted speed limit. Specifically, freeway emissionswill be modeled at 65 mph, arterial emissions will be modeled at 45
mph, and local traffic will be modeled at 20 mph. Ramp volumes will be included with freeway facilitiesin rural areas.
Assuming the relative insignificance of rural area vehicle emissions on the non-attainment areas, the simplifying

assumptions made here regarding rura- v by-timeperioetand rural speeds are considered appropriate.

The four time periods used to describe traffic congestion and resulting variations in vehicle emissions in the urban areas
do not apply to therural areas. It isassumed that traffic congestion is not afactor inthe rural areas, at least not to the
extent that vehicle speeds and emissions would be significantly affected. Therefore, hourly vehicle emissions rates in
rural areaswill be treated as uniformin the model. An hourly VMT profilewill be applied to rural areas for temporal
allocation of rural vehicle emissions.
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Mobile Source Emissions Inventory Protocol
Part 11: Vehicle Emisson Model

Vehicle Emissions Estimation Procedures

The speed data derived from the travel model and UDOT datafor rural areas will ther be used as input to the MOBILESb
model to determine emission rates for the various speed conditions. MOBILE5b reports emissions rates in grams/mile by
vehicle classification (passenger cars, heavy duty trucks, motorcycles, etc.) aswell asacomposite emission rate for all
vehicles. Emission rates are estimated for carbon monoxide (CO), nitrogen oxide (NOx), and volatile organic compounds
(VOC). The MOBILE5b model input fileswill be set to reflect temperature conditions, fuel types, vehicle age distribution,
vehicleinspection and maintenance (I/M) programs, and other parameters that may vary from one county to the next.

Thru trips and external/internal trips are 0.4% and 0.2% respectively of the regional trips. If these vehicles are not subject
to I/M controlsthey could emit at a higher rate than vehiclesin the urban area. Some of this marginal emission increase
will be captured by modeling emissions from the rural portions of the study areathat surround the four urban counties
with I/M programs. Rural vehicle emissionswill be estimated without I/M controls. The remaining marginal emissions
are considered inconsequential.

Speed and functional class datawill also be input to the PART5 model to determine particulate and sulfate emission rates
in grams/mile.

Once the emission rates have been determined for the various speed conditionsand facility type, these corresponding
rates (in grams/mlle) for each vehlcle type will be multl pI |ed by the total appropriate VMT for each time period and feettity

5 facility type (local, arterial, ramp, and freeway)
in each county. Thefollowing formula demonstrates how this calculation is made for the “light duty gas vehicle” (LDGV)
class of vehicles.

B = VMT g, 1) * Efjgq, * MiXyo, * HPMSy, * winter,,,q

Where:
Epv= Emissions (in grams) for light duty gas vehicles.
VMT 1 Vehicle Miles of Travel for agiven facility type (ft), time period (tp), and county.
€figv Emission factor from MOBIL E5b for light duty gas vehicles, varies by county I/M program.
MiX .- percentage of VMT accumulated by light duty gas vehicles, varies by facility type.
HPMS, - Factor to correct model VMT in 1996 to known HPMSVMT in 1996, varies by facility type and
county.
winter, .- Factor to adjust annual average weekday traffic to winter average weekday traffic, varies by

facility type and county.

This calculation is made for each combination of four counties, five facility types, four time periods, eight vehicle classes,
and eight pollutants. Fetat Estimating emissions by vehicle type allows for more detailed speciation of vehicle emissions
such as VOC and NOx which can come in several specific chemical forms depending on the vehicletype. Thedaily
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county vehicle emissions by facility, and vehicle type then becomes the control total for spatial and temporal allocation
within each county as discussed below.

Temporal Allocation of Emissions

The procedure for temporal allocation of emissionsis different for urban areas and rural areas. For urban areas the
temporal allocation begins with the tirtk county level daily titreperiod total stbtotat of emissions by facility type titne
pertod and then reduces this amount to a specific hour value by multi D|VI ng bv the Dercentaqe of dai Iv VMT for that hour
and facility asfound in the VM T DI’OfIlem Appendix H.

UDOT will estimate adallv VMT total for therural areas. Thisdailly VMT will be allocated temporally based on the -
rural areahourly VMT profile determined by UDOT and found in

Spatial Allocation of Emissions

The spatial distribution of emissionsinvolves assigning emissionsto a2-km by 2-km grid cell based on the geographic
location of each highway link. Since local classlinksin the model are not virtual representations of highway facilities, it

will be assumed that county total local facility emissions are distributed throughout thezene county based on the
percentage of county Dopulatlonm each cell. he-ral ; eHity-emtssion A e

be distributed according to population.

For-spatiat-aoeattonef-emisstons-WFRC and MAG will provide to DAQ ageographic information system (GIS) datafile
(output from the travel model, known as a traffic assignment) containing traffic network link based dataincluding
coordinates, vehicle miles of travel (the product of traffic volume and Ilnk distance), funct|onal class, and thefuncnonal
class and speed
tink. For each link there will be four VM T amounts corresponding to the four time periods. For each link there will also
be four speeds for aceerdinerto-thefunectiona-etassefthetink-and each of the four time periods. For example, all arterial
links will have the same four speeds for the AM-peak, midday, PM-peak, and evening time periods (See Figure 2 - Speed
Classifications Used in Vehicle Emission Modeling).

Emissions rates for three seven five secondary PM 10 pollutants and up-te-seven three primary PM 10 pollutants will be
determined for each link as listed below.

Secondary PM 10 pollutants Primary PM 10 pollutants
CO Pex - PM exhaust
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NOx Pti - PM tire wear-anebrake
Vex - VOC exhaust Road dust (paved, includes brake wear)
Vev - VOC evaporative, running, & resting

Weekend Vehicle Emissions

The process will be similar to that described above for weekdays except that Saturday and Sunday ¥ AWKDT to
winter AWEDT factors by functional class and county will be applied. These factorswill be provided by UDOT.

Evening conditions (emission rates) will be assumed for all Sunday traffic-frem-6:00-arrte-midniaht. Saturday traffic will
be modeled as Mid-day from 9:00 am to 3:00 pm, and Evening at all other times. Weekend-raffie-from-midniahtt6-6:06-am

QL
& €))

toAWEBTFactorsare-appted. UDOT will also provide an hourly VMT profile for tempo
emissions.

location of rural vehicle

DAQ has indicated that weekend base year emissions are not a significant part of the episode. Traditionally travel
modeling has focused on weekday traffic. Given the lack of weekend data and limited demand for rigorous weekend
traffic information, a simplified means of converting weekday traffic to weekend conditionsis considered appropriate.

Primary Particulate Emissions

Appendix A B contains a sample input sheet obtained from DAQ for use in the PART5 model. Thisinput sheet will be
the prototype for PART5 model runs. Input speeds will be based on the 13 speed conditions described above, and

corresponding to the four functional classes: freeway, ramp, arterial, and local.

Emission rates from the PARTS5 model will be evaluated separately and collectively. A separate evaluation of thefive
basic components of particulate emissions from PART5 will be useful in identifying potential control strategies. Thefive

components are:

- exhaust particul ates
L :
- SO2*
—brake-particttates—
- tire particulates
- road dust (includes brake wear).

(*Note: PARTS5 assumes that 12% of SO2 emissions from vehicles form SO4 particles. The UAM-AERO model
may reveal adifferent conversion rate for SO2 to SO4. For this reason, both SO2 and SO4 emission rates will be
tracked but care must be exercised that vehicle related SO4 emissions are not double counted.)

Then the PART5 component emission rates will be evaluated collectively by totaling the emission rates by functional
class and multiplying this rate by VMT as described previously to obtain daily emission totalsin tons.

Silt L oads
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Salttakearea Silt load datatsegby from the 1992 DAQ report “ Salt L ake County Roaddust Silt L oading” by
Aerovironment t t teatt will be used. From Table 6 of thisreport these valuesin
grams per square meter are:

—636005 freeways and ramps
. 0.14 arterials
.29 local streets

(Source: Table 3, Salt L ake County Roaddsut Silt L oading, Aerovirnment, Inc., June5, 1992). SonemaTechnologiests

F i e 1€ ch EteHMMeES OaCTaCtotr S USeCH1otme1OCa €S S Oat1Tacto oGt

VMT Mix
The VMT mix describes how much a particular vehicle typeisused. The national default VMT mix contained in

MOBILE5b will be used to disaggregate UDOT vehicle type counts. The UDOT datais part of the federal HPM S data
collection system and is based on automated counters which classify vehicles based on axle spacing. The UDOT
classification will be used to group vehicles aslight duty (L D) or heavy duty (HD) for each facility type. The EPA

default VM T mix for MOBIL E5b will then be applied to disaggregate the UDOT datainto eight vehicle classes. The EPA
default VMT mix used in PARTS5 hasfive classes of heavy duty diesel vehicles. These default proportions of heavy duty
diesel vehicleswill be applied to the heavy duty diesel fraction determined above. Appendix F and Appendix G contain
the documentation for determining urban area VMT mix to be used in the MOBIL E5b and PARTS models respectively.
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PARTS5VMT Mix
Urban Rura
Freeway Arterial Local Freeway Arterial Local
2BHDDV 011012 067008 000 ©26.029 613014 | 985006

Vehicle Weights
Faciltity specific VMT mix datawas extracted form UDOT vehicle classification counts as described above. The VMT mix

for each facility type was be used to estimate an average vehicle weight for each facility as shown below:

Facility Average Vehicle Weight (pounds)
Urban - Freeway
Urban - Arterial

Urban - Local

Rural - Freeway
Rural - Arterial

6,000
5200
3700
9,200
6,300
Rural - Local 4,600

Appendix G contains the documentation for determining the vehicle weightsto be used in PARTS.

Secondary Particulate Emissions

MOBIL E5ah vs MOBIL E5b
MOBILE5b will be the vehicle emissions model used throughout the development of the SIP. MOBILE5Sb is approved by
EPA for requlatory purposes. Some of the advantages of using MOBILESb over MOBILES5ah are;

- allows modeling emissions for years 2020 to 2050

- greater flexibility in modeling hybrid I/M programs

- output data compatible with UAM requirements

- allows modeling of on-board vapor recovery equipment
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There were some concerns about using MOBIL E5b for the PM 10 SIP while the Ozone and CO sections of the SIP are
based on MOBIL E5ah. According to EPA Region V111 officials, use of MOBIL E5b for the PM 10 SIP will not preclude the
continued use of MOBIL E5ah for conformity demonstrations with existing SIP documents.

During the development of the PM10 SIP it is anticipated that an draft EPA approved version of MOBILE6 will become
available. Until that time, it is suggested that the PM-10 SIP development effort will proceed using MOBIL E5b asthe
vehicle emissions modeling tool. Asinterim versions of MOBIL E6 or other approximation tools may become available

during the course of the PM-10 SIP effort, these will be considered for use to determine the extent of any changein
emissions results between MOBIL E5b and MOBILE6. The SIP preparation team will determine a proper course of action
at that time.

Should MOBIL E6 become afinal tool per USEPA during the course of the SIP development process, then the SIP
preparation team will determine an appropriate course of action to accomplish the completion of this SIP effort in final and
approvable form, minimize reiterative modeling, and minimize or negate any associated negative i mpacts.

“Test Only”
The Utah County |/M programwas approved by EPA for credit as acentralized test only program. This credit applies to

the 1996 I/M program and all future years. In aMay 9, 2000 memo from Jeff Houk of EPA, it was recommended that dl of
the county I/M programs be modeled in the PM 10 SIP as “test only” programs from1996 and beyond due to their
similarity in test equi pment, compliance, and quality assurance to the Utah county program.

NLEV and Heavy Duty Diesdl Credits

The emissions model to be used isthe EPA approved MOBILE5Sb with credits for the 2004 Heavy Diesel (HD04) program
and the 2001 National Low Emitting VVehicle (NLEV) program. These credits are described in EPA’s MOBILE5 Information
Sheet 5 and 6 respectively and will be posted on the DAQ website
(http://www.deq.state.ut.us/eqair/sip/pml0sip/transfer.htm) for reference.

Benefits, was made availble by EPA in April 2000. The emission modifications described in this document take effect in

2004, so Tierll will not affect 1996 base year emission estimates. Tierll modifications will be included in al future year
emission projections.

OBD

Itisalso anticipated that EPA will provide guidance on On-Board Diagnostics (OBD) credits prior to 2001. If EPA
provides the necessary guidance to model the OBD credits prior to completing the projection inventory then the OBD
creditswill be included in the SIP devel opment.

Diesdl I ngpection/M aintenance Programs

Salt Lake, Davis, and Utah counties each have diesel 1/M programs. A smoke opacity test is performed on all vehicles
registered in these counties regardless of vehicle weight or model year. MOBILE5b does not have the capability to
model diesel I/M programs, so a post model adjustment will need to be made for diesel vehiclesin these four counties.
EPA will provide some guidance on credits for Utah’sdiesel 1/M programs, expected to be in the 3% to 5% range.

I/M Programs
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Sincethe I/M programs, temperatures, and other emission related parameters vary for each county, a separate MOBILESb
and PARTS5 input file will be created for each county in the study area. A description of the vehicle inspection and
mai ntenance program (1/M) for each county in the study areaisincluded in Appendix B C. For acomplete explanation of
the flags and parameters used in the MOBILE5b and PART5 models, refer to the corresponding User Guide posted on the
DAQweb site: http://www.deq.state.ut.us/egair/sip/pml0sip/transfer.ntm. The MOBILESb input parameters will be set
to correspond to these programs. A brief description of each county’s /M program is given below:

Weber (pre 1998) basic two-speed idle, test ane+epair only.

Weber (1998 and later) basic two-speed idle, test ane+epair only, technician training credits.

Davis (pre-1998) basic two-speed idle, test ancepait only.
Davis (1998 and later) hybrid program: “DC98", technician training credits

Salt Lake (pre 1998) basic two-speed idle, test anerepair only .
Salt Lake (1998 and later) ASM2, test eneepait only, technician training credits

Utah (pre 1998) basic two-speed idle, test ane+epair only.
Utah (1998 and | ater) basic two-speed idle, test anc+epair only (credited astest only program), technician

training credits.

Non-1/M Counties including al or portions of: Box Elder, Cache, Carbon, Emery, Juab, Millard, Morgan,
Rich, Sanpete, Summit, Tooele, and Wasatch Counties.

Davis County - In 1998 Davis County initiated ahybrid I/M program called “DC98". The plan takes advantage of “on-
board diagnostics’ (OBD) which is a standard feature of 1996 and newer vehicles. OBD isaself diagnosing electronic
system which atechnician can use to quickly identify any emission control devices that may be malfunctioning. The
DC98 program requires vehicles 3, 6, and 9 years old to be tested at a centralized test facility using aloaded mode
(dynamometer) test equivalent to the IM240 test. Model year 1996 or newer vehiclestested at the Center are was given
the OBD test rather than the |oaded modetest. All other vehicles were given abasic two-speed idle test at decentralized,

“test-and-repar™stations.

Because the DC98 program is a hybrid program, it cannot be modeled in asingle run with MOBILESb. The DC98 program
involvestwo different test types, plus agiven vehicle receives adifferent type of test every three years. The Division of
Air Quality conducted an elaborate modeling process of several MOBIL E5ah runs and came up with composite emission
rates for the DC98 program. This modeling process was greatly simplified by using a spreadsheet (DVFACTOR) devised
by DAQ which places the composite emission rate between the rates calculated for abasic I/M program and that
calculated for an enhanced IM 240 program. This procedure was approved by EPA.

Salt Lake County - Salt Lake county employs a hybrid Acceleration Simulation Mode, two cycle (ASM2) I/M test. There
isone small difference in the Salt Lake program that makesit ahybrid of the standard ASM2 test. The differenceisthat
vehicle models 1989 or older are administered aless stringent anti-tampering inspection. For thisreason, DAQ
evaluations of vehicle emission ratesin Salt Lake county has involved an elaborate combination of seven different
MOBILES5ah runs resulting in a single composite emission rate. Upon closer inspection it was found that the composite
emission rate differed very little from the “ Option ASM 2" and “ Option ASM3" and “Option ASMp” runsas explained in
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the Technical Support Document for the 1997 Ozone SIP. The“Option ASM2" run was selected as the best single run
corresponding to the composite emission rates. “Option ASM2" assumes minimal anti-tampering for all model years.

Utah County - The Utah County I/M Program is a decentralized test ane+epair network with atwo-speed idle test on all
gasoline vehicles 1968 model year or newer. The program was recognized by EPA as atest only network in 1998,

Effective February 29, 2000, the Utah County 1/M Program will consist of atwo-speed idle test on al gasoline vehicles of
model years 1968 through 1995. OBD test will be done on all gasoline vehicles model year 1996 or newer. For thefirst
year of OBD testing, if the vehicle passes the OBD test it will be given a certificate of compliance for registration
purposes. If avehiclefailsthe OBD test then it must pass the two-speed idle test in order to receive a certificate of
compliance.

In the year 2001 the EPA will require OBD testing on all vehicles model year 1996 or newer. At that time, only those
vehicles of model year 1996 or newer that are not OBD compliant will receive atwo-speed idle test.

In the year 2000, the county will utilize remote sensing to identify gross emitters and for clean screening. Gross emitters
are defined as vehicles that emit 5% CO or greater, asidentified by remote sensing. These vehicleswill be required to
pass the appropriate vehicle emission cut-points using the appropriate test for their model year and weight. Vehiclesthat
register 0% CO by the remote sensing equipment are considered clean and may be mailed a certificate of compliance for
registration purposes.

Non-1/M Counties - Vehiclesfrom the rural portion of the study area outside Salt L ake, Davis, Weber, and Utah Counties
are not subject to emissions testing and compliance. Emissions from these vehicles will be modeled without an I/M

program.

MOBILESb Input Files

A summary of the MOBILESb input parameters for each county isincluded in Appendix C. Input parameters that may
change from one county to the next include: start year, first model year, last model year, ATP, RVP, cut points,
stringency, waiver rate, compliance rate, fuel type, and vehicle model year data. For the attainment inventory, a specific
episodein February 1996 will be mode3led. For the projection inventories theinput files will be adapted to reflect
changesinthelocal I/M programs, vehicle standards, and other parameters as they are evolve over time. Sample input
filesfor MOBILE5b for each county are also included in Appendix C.

Temperatures

Temperature datawill be obtained from the Division of Air Quality. For the attainment inventory, adaily minimum and
maximum temperature for the February 1996 episodes will be defined for each county. For the projection inventory the
same minimum and maximum temperatures defining the February 1996 episode will be used.

Calculating different emission rates for temperature changes over the course of aday isnot recommended. MOBILESbis
designed to produce daily emission rates for aregion.
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The temperatures to be used in each county for the attainment inventory and the projection inventories are outlined in
Appendix D. Note that the rural counties have been grouped into three temperature classes: Rural East, Rural North, and
Rural South. Summit, Cache, and Tooele County temperatures will be used to represent the respective rural county
groups.

Vehicle Registration Data

The vehicleregistration data describes the age of the on-road fleet in the area being modeled. It isrecommended that the
default vehicle registration datain MOBILESb be used for all counties. Utah County has always used the default model
year data. Salt Lake County vehicleregistration dataisold (1992), and it is uncertain how this datawas extracted from
Tax Commission records.

The current vehicle registration data collected through the county I/M programsis not available for all counties, and
what is availableis not completefor all vehicle classes. There also appears to be some discrepancy in distinguishing
“LDGT1" and “LDGT2" type vehiclesin the county data.

Another consideration isthe advent of MOBILESG. Thisnew emissions model employs a more detailed vehicle
classification which could compromise reliance on local vehicle registration data.

VMT Mix

The VMT mix describes how much a particular vehicletypeisused. The national default VMT mix contained in
MOBILESb (or MOBILES as the case may be) will be usedto disaggregate UDQT vehicle type counts. The UDOT datais
part of the federal HPM Sdata collection system and is based on automated counters which classify vehicles based on
axle spacing. The UDQOT classification will be used to group vehicles as light duty (LD) or heavy duty (HD) for each
facility type. The EPA default VMT mixwill then be applied to disaggregate the UDOT data into the eight vehicle classes

used in MOBILESD .
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Urban - Freeway
Urban - Arterial
Urban - Local

Rural - Freeway
Rural - Arterial
Rural - Local

RVP

MOBILESbVMT Mix

LDGVY LDGT1 LDGT2 HDGY LDDV LDDT HDDV

BERERR
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Although RV P varies somewhat over the course of ayear and by individual counties, winter RVP is always greater than
the 11.7 psi maximum recognized by the MOBILESb model. The majority of the winter months (November, December, and

January) the state mandated maximum of 12.1 psi applies. The 12.1 psi value will be used in the model with the
understanding that the MOBILE5Sb model will default to 11.7 psi.
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Appendix A

Table of Reso
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Table of Resources

Travel Model WFRC and MAG Regional Travel Model asit exists on March 1, 2000

WFRC/MAG Travel Model Recalibration Study - Methodol ogy Report, June 1995
Vehicle Emissions Model (primary) PART5
Vehicle Emissions Model (secondary) MOBILE5b

Socio-Economics

Trip Rates

AW HN

1995 Surveillance of Socio-Economic Characteristics Report
2000 Economic Report to the Governor
1993 Home Interview Survey

MOAORH O dAaf.

Vehicle Registration

Silt loads

Vehicle Miles of Travel
Highway Capacity
Functional Classification
VMT Factors

VMT Mix

] I NEY
vroorcEoo-teradrt

MOBILE5b default

Salt Lake County Roaddust Silt Loading, Aerovironment 1992 (DAQ)
1996 UDOT Highway Performance Monitoring System

1994 Highway Capacity Manual

Highway Functional Classification - 1989 by USDOT, FHWA
1991-1993 Traffic Volume Report, UDOT, June 1994

UDOT 1996, Travel Activity by Vehicle Type, Template 6
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Appendix

Sample Input Filef
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1996-2020 Urban County PM10 (SL, DA, WE, UT)

'VMFLAG (one VMT mix for each scenario)

:MYMRFG (default mileage accumulation rates & registration)
:IMFLAG (Inspection and maintenance)

‘RFGFLG (2 to apply reformulated gasoline effects, 1 not to)
:OUTFMT (indicates type of output format, 3 text format)
:IDLFLG (2 to print, 1 not to print idle emission factors)
:SO2FLG (2 to print Gaseous SO2 emissions, 1 not to print them)
:PRTFLG (determines which pollutants to print out, 1 all pollutant)
1 :BUSFLG (1 do not print alternative bus cycles emission factors)
219961 31.2 :region, year, speed cycle, speed

05.70.05 2 :unpaved silt%, ind. silt g/m*2, WHEELFLG

100 : number of precip. days

Urban Freeway  : scene name

10. -- Particle size cutoff

6000

04

0.6180 0.1950 0.0780 0.0310 0.0050 0.0020

0.0010 0.0120 0.0000 0.0150 0.0390 0.0040

219961 23.0 :region, year, speed cycle, speed

05.70.05 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG

100 : number of precip. days

Urban Ramp : scene name

10. -- Particle size cutoff

6000

04

0.6180 0.1950 0.0780 0.0310 0.0050 0.0020

0.0010 0.0120 0.0000 0.0150 0.0390 0.0040

219961 23.7 :region, year, speed cycle, speed

05.70.14 2 :unpaved silt%, ind. silt g/m"2, WHEELFLG

100 : number of precip. days

Urban Arterial  : scene name

10. -- Particle size cutoff

5200

04

0.6420 0.2020 0.0820 0.0200 0.0050 0.0020

0.0010 0.0080 0.0000 0.0100 0.0250 0.0030

21996 120.0 :region, year, speed cycle, speed

05.70.29 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG

100 : number of precip. days

Urban Loca : scene name

10. -- Particle size cutoff

3700

04

0.6860 0.2160 0.0870 0.0010 0.0050 0.0020

0.0010 0.0000 0.0000 0.0000 0.0020 0.0000

P DN W EFE NPEPEDN
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1996-2020 Rural County PM10

'VMFLAG (one VMT mix for each scenario)

:MYMRFG (default mileage accumulation rates & registration)
:IMFLAG (Inspection and maintenance)

‘RFGFLG (2 to apply reformulated gasoline effects, 1 not to)
:OUTFMT (indicates type of output format, 3 text format)
:IDLFLG (2 to print, 1 not to print idle emission factors)
:SO2FLG (2 to print Gaseous SO2 emissions, 1 not to print them)
:PRTFLG (determines which pollutants to print out, 1 all pollutant)
1 :BUSFLG (1 do not print alternative bus cycles emission factors)
21996 165.0 :region, year, speed cycle, speed

05.70.05 2 :unpaved silt%, ind. silt g/m*2, WHEELFLG

117 : number of precip. days

RE Freeway : scene name

10. -- Particle size cutoff

9200

04

0.5280 0.1660 0.0670 0.0710 0.0050 0.0020

0.0010 0.0290 0.0000 0.0350 0.0870 0.0090

21996 145.0 :region, year, speed cycle, speed

05.70.14 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG

117 : number of precip. days

RE Arterial : scene name

10. -- Particle size cutoff

6300

04

0.6100 0.1920 0.0780 0.0340 0.0050 0.0020

0.0010 0.0140 0.0000 0.0170 0.0430 0.0040

219961 20.0 :region, year, speed cycle, speed

05.70.29 2 :unpaved silt%, ind. silt g/m"2, WHEELFLG

P DN W EFE NPEPEDN

117 : number of precip. days
RE Locd : scene name

10. -- Particle size cutoff

4600

04

0.6600 0.2080 0.0840 0.0120 0.0050 0.0020

0.0010 0.0060 0.0000 0.0060 0.0140 0.0020

21996 165.0 :region, year, speed cycle, speed

05.70.05 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG
95 : number of precip. days

RN Freeway : scene name

10. -- Particle size cutoff

9200

04

0.5280 0.1660 0.0670 0.0710 0.0050 0.0020

0.0010 0.0290 0.0000 0.0350 0.0870 0.0090

21996 145.0 :region, year, speed cycle, speed

05.70.14 2 :unpaved silt%, ind. silt g/m*2, WHEELFLG
95 : number of precip. days

RN Arterial  : scene name
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10. -- Particle size cutoff

6300

04

0.6100 0.1920 0.0780 0.0340 0.0050 0.0020

0.0010 0.0140 0.0000 0.0170 0.0430 0.0040

219961 20.0 :region, year, speed cycle, speed

05.70.29 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG

95 : number of precip. days
RN Local : scene name

10. -- Particle size cutoff

4600

04

0.6600 0.2080 0.0840 0.0120 0.0050 0.0020

0.0010 0.0060 0.0000 0.0060 0.0140 0.0020

21996 165.0 :region, year, speed cycle, speed

05.70.05 2 :unpavedsilt%, ind. silt g/m*2, WHEELFLG
89 : number of precip. days

RS Freeway : scene name

10. -- Particle size cutoff

9200

04

0.5280 0.1660 0.0670 0.0710 0.0050 0.0020

0.0010 0.0290 0.0000 0.0350 0.0870 0.0090

21996 145.0 :region, year, speed cycle, speed

05.70.14 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG
89 : number of precip. days

RS Arterial  : scenename

10. -- Particle size cutoff

6300

04

0.6100 0.1920 0.0780 0.0340 0.0050 0.0020

0.0010 0.0140 0.0000 0.0170 0.0430 0.0040

21996 120.0 :region, year, speed cycle, speed

05.70.29 2 :unpavedsilt%, ind. silt g/m"2, WHEELFLG

89 : number of precip. days
RS Loca : scene name

10. -- Particle size cutoff

4600

04

0.6600 0.2080 0.0840 0.0120 0.0050 0.0020
0.0010 0.0060 0.0000 0.0060 0.0140 0.0020
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Appendix C

Description of County Inspection and Maintenance Programs
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STATE OF UTAH INSPECTION AND MAINTENANCE (I/M) PROGRAM
GASOLINE-POWERED VEHICLES
11-18-99
Program Davis County Salt Lake County Utah County Weber County
Element
Annual test $20 $25 $15 $15
fee
Air Pollution $2 $1 $1 $1
Control Fee
Applicability model years 1968-on " " "
but see exemptions
below
Number of Registered Light-Duty Passenger Vehicles (1999)
79,734 330,514 103,367 71,605
No. of Registered Trucks (including LD1, LD2 and HD, 1999)
69,043 280,301 89,190 63,242
Totals (1999) 148,777 610,815 192,557 134,847
Grand Total in Four-Counties (1999) 1,086,996
Test hybrid program: ASM-2 loaded modetest | 2500/idle, 2500/idle, anti-
Procedure 2500/idle test on at steady-state, anti- anti-tampering; tampering, credit
vehicles of model years | tampering test with gas RSD testing for technician
pre-1996, OBDI| testing | cap pressure test, credit taking placebut | training and
on model year 1996 and | for technician training no credit from certification.
newer vehicles, anti- and certification. EPA yet; credit
tampering, I/M 240* for technician
testing, credit for training and
technician training and certification.
certification.
What isthe failurerate of initial tests?
1996 P+ 2% 7%+ 2% 14% £ 2% 35% + 2%
1997 13.9%
1998 12.7%
W?at isthe tampering rate? Note that the anti-tampering test isrequired of vehicles of model years 1977 - on
only.
1997 Model Y ears
pre-1977. 6.5%
1977-89: 1.8%
1990-on: 1.4%
1998 pre-1977: 6.6%
1977-89: 2.0%
1990-on: 0.5%
What isthe waiver rate?
1996 <0.3% 0.2% 0.1% 0.0%
1997 0.27%
1998 0.2%%
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Plr ogram Davis County Salt Lake County Utah County Weber County
Element

What isthe requ

ired expenditure on emissions-related repairs before awaiver can be issued?

$100 on model years pre-1981 and $200 on MY s 1981-on (All Counties).

Penaltiesfor fail

ureto undergo annual required test?

registration denial; driving without regis-tration isa Class “C” misdemeanor; penalties can be
imprisonment for no more than 90days and fines up to $750 for individuals (All Counties).

Are any vehicles exempt from annual test requirement?

motorcycles, new

vehicles |less than one

Y --pre-1968mode! Y --pre-1968model years, Y --pre- Y --pre-1968 model
years, vehicles vehicles primarily used on | 1968models, years, vehicles
primarily used onfarms, | farms, off-road vehicles, vehiclesfor farm | primarily used on
off-road vehicles, motorcycles, new use, off-road farms, off-road

vehicles,electric

vehicles, motor-

vehiclesless than one year old. vehicles, motor- | cycles, new
year old. cyclesand vehi- | vehicleslessthan
cleswith oneyear old.

engines similar
to motor-cycles,
new vehi-cles
less than one
year old.

Vehicles owned by students or their family members driven to colleges or universities who do
?:ot wish ;[o obtain along-term school parking permit are exempt from I/M requirements (All
ounties).

Any programs for out-of-area vehicles?

Y --Out of area vehicles
residing in the county are
required to undergo the
I/M test procedure and
register within 30days.

*Davis County Program

(Appliesto Provo
City only)

I/M 240 testing is not in place yet. Each calendar year, specific model year vehicle(s) are selected and will be required to undergo the
1/M 240 test at the centralized facility while the remainder of the fleet is required to be tested as follows:

Model years 1968 - 1995: tested at decentralized stations using the 2500/idle (Basic I/M) test procedure.
Model years 1996 - on:  tested at decentralized stations using OBDII.

During each successive calendar year, anew set of specific model year vehicle(s) is selected to undergo the I/M 240 test procedure;
the remainder of the fleet is required to be tested at decentralized stations via the 2500/idle test procedure (or by OBDI| If vehicle
model %/ear is 1996 or newer) following the same test procedure from the previous calendar year. Thusthe entire fleet is eventually
tested by 1/M 240 over a period of several years.

All vehicles undergo the anti-tampering test.
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Appendix D

Sample Input Filesfor MOBILESb
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MOBILESD Input Files - before 1998

1 PROMPT _

MOBILE5b 1993 1998 OGDEN, BI/M, WINTER

1 TAMFLG _ default tampering rates

1 SPDFLG ~one speed for all veh types

2 VMFLAG _oneVMT mix for each scenario

1 MYMRFG _ Use MOBILES default vehicle registration data
1 NEWFLG _ default exhaust emission rates

2 IMFLAG ~Weber County I/M program

1 ALHFLG _ no extraload corrections; a/c, towing

2 ATPFLG ~—Weber County anti_tampering program

5 RLFLAG_ no refueling losses cal cul ated

2 LOCFLG _onelocal areaparameter (LAP) for al scenarios
1 TEMFLG_ Tmax and Tmin override Tambient

6 OUTFMT _ Spreadsheet (CSV)
4 PRTFLG _ Print HC (VOC), CO, and NOX
2 IDLFLG _idle calculated
3 NMHFLG_VvOC
2 HCFLAG _ (VOC) components; and sum

92 2268500000096 11122222111 Basic I/M program, test only
9191 50 2222 11 096. 22212222 ATP, test only
Weber County C 25, 37.12.112192111 Locd AreaParameters
29656.131.020.627.320.6 01 FREEWAY -am
.618.195.078.031.002.001.070.005

29664.131.020.6 27.320.6 01 FREEWAY -mid
.618.195.078.031.002.001.070.005

29645.731.020.6 27.320.6 01 FREEWAY -pm
.618.195.078.031.002.001.070.005

296 65.031.020.6 27.3 20.6 01 FREEWAY -ff
.618.195.078.031.002.001.070.005
29632.831.020.627.320.601 RAMP-am
.618.195.078.031.002.001.070.005

29628.631.020.6 27.320.6 01 RAMP-mid
.618.195.078.031.002.001.070.005
29633.131.020.627.320.6 01 RAMP-pm
.618.195.078.031.002.001.070.005
29637.031.020.627.320.601 RAMP-ff
.618.195.078.031.002.001.070.005
29631431.020.627.320.601 ARTERIAL-am
.642.202.082.020.002.001.046.005

296314310206 27.320.601 ARTERIAL-mid
.642.202.082.020.002.001.046.005
29628.831.020.627.320.6 01 ARTERIAL-pm
.642.202.082.020.002.001.046.005

29633.331.020.6 27.320.6 01 ARTERIAL-ff
.642.202.082.020.002.001.046.005
29620.031.020.627.320.6 01 LOCAL
.686.216.087.001.002.001.002.005
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96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Arteriad VMT mix
96 UDOT Urban Arteriad VMT mix
96 UDOT Urban Arteriad VMT mix
96 UDOT Urban Arteriad VMT mix
96 UDOT Urban Local VMT mix

1 PROMPT _

MOBILE5b ~ 1990-1998, DAVIS CO, BI/M, WINTER.
TAMFLG _ default tampering rates

SPDFLG _ one speed for all veh types

VMFLAG _one VMT mix for each scenario

MYMRFG _ Use MOBILES5 default vehicle registration data
NEWFLG _ default exhaust emission rates

IMFLAG _Davis Cour;gl Basic I/M program

ALHFLG_ no extraload corrections; a/c, towing
ATPFLG _DavisCounty anti_tampering program
RLFLAG _ no refueling losses calcul ated

LOCFLG _onelocal areaparameter (LAP) for all scenarios

OUTFMT _ Spreadsheet (CSV)

PRTFLG _Print HC (VOC), CO, and NOX

IDLFLG _idle caculated

NMHFLG _VOC

HCFLAG_ (VOC) components; and sum

8422685001 01096 111 2222 2111 I/M program, test only
84 84 50 2222 11 096. 22212222 ATP, test only
DavisCounty C16. 26. 12112192111 Loca AreaParameters
29622.021.020627.320.601 FREEWAY -am
.618.195.078.031.002.001.070.005

29654.621.020.627.320.601 FREEWAY -mid

NWONPRORPNOINENRPENER R
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.618.195.078.031.002.001.070.005
29618.021.020.6 27.320.6 01
.618.195.078.031.002.001.070.005
29664.921.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
29615.321.020.627.320.6 01
.618.195.078.031.002.001.070.005
296 35.821.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
29618.821.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
29637.221.020.627.320.6 01
.618.195.078.031.002.001.070.005
29620.6 21.0 20.6 27.3 20.6 01
.642.202.082.020.002.001.046.005
29630.221.020.6 27.320.6 01
.642.202.082.020.002.001.046.005
29619.021.020.627.320.601
.642.202.082.020.002.001.046.005
29632121.020.627.320.601
.642.202.082.020.002.001.046.005
29620.021.020.6 27.3 20.6 01
.686.216.087.001.002.001.002.005

FREEWAY -pm
FREEWAY -ff
RAMP-am
RAMP-mid
RAMP-pm
RAMP-ff
ARTERIAL-am
ARTERIAL-mid
ARTERIAL-pm
ARTERIAL-ff
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96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Arterial VMT mix
96 UDQOT Urban Arterial VMT mix
96 UDQOT Urban Arterial VMT mix
96 UDQOT Urban Arterial VMT mix
96 UDOT Urban Local VMT mix

1 PROMPT
MOBILES5b

IDLFLG _idlecalculated
NMHFLG _VOC
HCFLAG_

NWNPRORPNOINENRFRPENR R

84 68 50 2222 11 096. 22212222

SALT LAKECOUNTY A 25 37.12112192111

296 37.831.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
29653.0 31.0 20.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
296 32.031.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
29664.931.020.6 27.320.6 01
.618.195.078.031.002.001.070.005
296 30.531.020.6 27.320.6 01
.618.195.078.031.002.001.070.005
29628.231.020.627.320.6 01
.618.195.078.031.002.001.070.005
29627.531.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
296 37.031.020.6 27.3 20.6 01
.618.195.078.031.002.001.070.005
29626531.020.627.320.601
.642.202.082.020.002.001.046.005
29629.331.020.627.320.6 01
.642.202.082.020.002.001.046.005
29621.731.020.627.320.601
.642.202.082.020.002.001.046.005
29633.131.020.627.320.601
.642.202.082.020.002.001.046.005
29620.031.020.6 27.3 20.6 01
.686.216.087.001.002.001.002.005

1994 1998 SL CO, BASICI/M, WINTER.
TAMFLG _ default tampering rates
SPDFLG _ one speed for all veh types
VMFLAG _ INDIVIDUAL FACILITY VMT mix (UDOT)
MYMRFG _Use MOBILES default vehicle registration data
NEWFLG _ default exhaust emission rates
IMFLAG _ Salt Lake County Basic I/M program test_and_repair
ALHFLG™ no extraload corrections; a/c, towing
ATPFLG _Salt Lake County anti_tampering program (Part2)
RLFLAG _ no refueling losses calcul ated
LOCFLG _onelocal area parameter (LAP) for all scenarios
TEMFLG_ Tmin & Tmax override Tambient
OUTFMT _ Spreadsheet (CSV)
PRTFLG _Print HC (VOC), CO, and NOX

seperate HC (VOC) components & sum

84 22 685001 01096 111 2222 2111 Basic I/M program, test only

ATP, test only

FREEWAY -am
FREEWAY -mid
FREEWAY -pm
FREEWAY -ff
RAMP-am
RAMP-mid
RAMP-pm
RAMP-ff
ARTERIAL-am
ARTERIAL-mid
ARTERIAL-pm
ARTERIAL-ff
LOCAL

Loca AreaParameters

96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Fre/Rmp VMT mix
96 UDOT Urban Arteriadd VMT mix
96 UDOT Urban Arteriadd VMT mix
96 UDQOT Urban Arterial VMT mix
96 UDQOT Urban Arterial VMT mix
96 UDOT Urban Local VMT mix
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MOBILES5Db

LOCHLG-

IDLFLG _idlecaculated
NMHFLG - VOC
HCFLAG -

NWONPRORPNONFENRPENR R

86 7750 2222 11 096. 22221111

Utah County WINTER El
TAMFLG - default tampering rates
SPDFLG - one speed for al veh types
VMFLAG - one VMT mix for each scenario
MY MRFG - default reg distrib, default annual mileage accum
NEWFLG - default exhaust emission rates
IMFLAG - Basic I/M program

ALHFLG - no extraload corrections; a/c, towing
ATPFLG - Utah County anti-tampering program
RLFLAG - no refueling | osses cal culated

TEMFLG _ Tmin & Tmax override Tambient
OUTFMT - Spreadsheet SCSV) output format

PRTFLG - Print HC (VOC), CO, and NOx

separate HC (VOC) components & sum
8614685001 01 096 111 2222 2111 I/M program, test only

ATP, test only
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Utah Count E 27. 45.12112192211  Loca AreaParameters

.001.999 .027 .0321 OxyFuds

29656.1 36.0 20.6 27.3 20.6 01 FREEWAY -am

.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296638 36.020.6 27.320.6 01 FREEWAY -mid

.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296435 36.020.6 27.3 20.6 01 FREEWAY -pm )
.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296 65.036.0 20.6 27.3 20.6 01 FREEWAY -ff

.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296 36.336.020.6 27.320.6 01 RAMP-am

.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296 35.8 36.0 20.6 27.3 20.6 01 RAMP-mid )
.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296 33.236.0 20.6 27.320.6 01 RAMP-pm

.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296 36.7 36.0 20.6 27.3 20.6 01 RAMP-f

.618.195.078.031.002.001.070.005 96 UDOT Urban Fre/Rmp VMT mix
296 35.436.0 20.6 27.320.6 01 ARTERIAL-am

.642.202.082.020.002.001.046.005 96 UDOT Urban Arterial VMT mix
29634.236.020.627.320.6 01 ARTERIAL-mid

.642.202.082.020.002.001.046.005 96 UDOT Urban Arterial VMT mix
29631.936.020.6 27.320.6 01 ARTERIAL-pm

.642.202.082.020.002.001.046.005 96 UDOT Urban Arterial VMT mix
296 35.6 36.0 20.6 27.3 20.6 01 ARTERIAL-ff

.642.202.082.020.002.001.046.005 96 UDOT Urban Arterial VMT mix
296 20.036.020.6 27.3 20.6 01 LOCAL

.686.216.087.001.002.001.002.005 96 UDOT Urban Local VMT mix

0

1 PROMPT

MOBILE5b ~ 1994 2030 Non-I/M Counties: EAST, WINTER, no NLEV until 2001

1 TAMFLG _ default tampering rates

1 SPDFLG one speed for all veh types

2 VMFLAG _one VMT mix for each scenario

1 MYMRFG _ Use MOBILES5 default vehicle registration data

2 NEWFLG _input alternate (HD) emission rates

1 IMFLAG _No I/M program

1 ALHFLG™ no extraload corrections; alc, towing

1 ATPFLG _No anti_tampering program

5 RLFLAG _ no refueling losses calcul ated

2 LOCFLG _onelocal areaparameter (LAP) for all scenarios

1 TEMFLG_ Tmax and Tmin override Tambient for total daily emissions

6 OUTFMT _ Spreadsheet (CSV)

4 PRTFLG _Print HC (VOC), CO, and NOX

2 IDLFLG _idle caculated

3 NMHFLG _VOC

%04 HCFLAG _ (VOC) components; and sum

2739090 05.639 00.000

273919704598 00.000

273980303679 00.000

27304 2001.840 00.000

Rurd East CO06. 39. 12112192111 Loca AreaParameters
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29665.022.520.6 27.3 20.6 01 FREEWAY

.528.166.067.071.002.001.160.005 96 UDOT Rurd Fre/lRmp VMT mix
29645.022.520.627.320.601 ARTERIAL

.610.192.078.034.002.001.078.005 96 UDOT Rurd Arterial VMT mix
29620.022.520.6 27.3 20.6 01 LOCAL

.660.208.084.012.002.001.028.005 96 UDOT Rural Locd VMT mix

1 PROMPT _
MOBILESb 1994 2030 Non-I/M Counties: NORTH, WINTER, no NLEV until 2001

1 TAMFLG _ default tampering rates

1 SPDFLG one speed for all veh types

2 VMFLAG _oneVMT mix for each scenario

1 MYMRFG _ Use MOBILES5 default vehicle registration data

2 NEWFLG _input alternate (HD) emission rates

1 IMFLAG _NoI/M program

1 ALHFLG_ no extraload corrections; a/c, towing

1 ATPFLG _No anti_tampering program

5 RLFLAG_ no refueling losses calcul ated

2 LOCFLG _ onelocal area parameter (LAP) for all scenarios

1 TEMFLG_ Tmax and Tmin override Tambient for total daily emissions

6 OUTFMT _ Spreadsheet (CSV)

4 PRTFLG _Print HC (VOC), CO, and NOX

2 IDLFLG “idle calculated

3 NMHFLG_VvOC

%04 HCFLAG _ (VOC) components; and sum

2739090 05.639 00.000

273919704598 00.000

273980303679 00.000

27304 2001.840 00.000

Rura North CO02. 22. 12112192111 Loca AreaParameters

296 65.0 12.0 20.6 27.3 20.6 01 FREEWAY _
.528.166.067.071.002.001.160.005 96 UDOT Rurd Fre/Rmp VMT mix
296 45.012.020.6 27.320.6 01 ARTERIAL

.610.192.078.034.002.001.078.005 96 UDOT Rurd Arterial VMT mix
29620.012.020.6 27.320.6 01 LOCAL

660208084012002001028005 96 UDOT Rurd Local VMT mix

1 PROMPT _

MOBILESb 1994 2030 Non-I/M Counties: SOUTH, WINTER, no NLEV until 2001
TAMFLG _ default tampering rates

SPDFLG one speed for all veh types

VMFLAG _one VMT mix for each scenario

MYMRFG _ Use MOBILES default vehicle registration data
NEWFLG input alternate (HD) emission rates

IMFLAG “No /M program

ALHFLG _ no extraload corrections; a/c, towing

ATPFLG ~No anti_tampering program

RLFLAG_ no refueling losses cal cul ated

LOCFLG _onelocal areaparameter (LAP) for all scenarios

TEMFLG_ Tmax and Tmin override Tambient for total daily emissions
OUTFMT _ Spreadsheet (CSV)

PRTFLG _ Print HC (VOC), CO, and NOX

IDLFLG _idle calculated

NMHFLG _VOC

HCFLAG _ (VOC) components; and sum

390 90 05.639 00.000

391 97 04.598 00.000

273980303679 00.000

27304 2001.840 00.000

Rural South C21. 30. 12112192111 Loca AreaParameters

296650225 20.6 27.3 20.6 01 FREEWAY

.528.166.067.071.002.001.160.005 96 UDOT Rurd Fre/Rmp VMT mix
29645.022520.627.320.601 ARTERIAL

.610.192.078.034.002.001.078.005 96 UDQOT Rurdl Arterial VMT mix
29620.022.520.6 27.320.6 01 LOCAL

660208084012002001028005 96 UDOT Rural Locd VMT mix
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CROVPT Weber County Basic I/M Program - 1998 and later
1998 2030 OGDEN, BI/M W NTER, NLEVO1l.DAT, TTC
TAMFLG _ default tanpering rates
SPDFLG _ one speed for all veh types
VMFLAG _ one VMI mix for each scenario
MYMRFG _ Use MOBI LE5 default vehicle registration data
NEWFLG _ input alternate (HD) em ssion rates
| MFLAG _ Weber County |/ M program and Tech Training Credit
ALHFLG _ no extra |l oad corrections; a/c, tow ng
ATPFLG _ Weber County anti-tanpering program
RLFLAG _ no refueling | osses cal cul ated
LOCFLG _ one local area paranmeter (LAP) for all scenarios
TEMFLG _ Trmax and Tmin override Tambi ent
OUTFMI _ Spreadsheet (CSV)
PRTFLG _ Print HC (VOC), CO, and NOX

—
m
ol
o

PFRNNONONWNRAORNUINFERONRINRFE R

IDLFLG _ idle calcul ated
NVHFLG _ VOC
HCFLAG _ seperate HC (VOC) conponents & sum
04
7 3 90 90 05.639 00.000
7 3 91 97 04.598 00.000
7 3 98 03 03.679 00.000
7 3 04 20 01.840 00.000
121 I/M Control Record (TTC)
92 22 68 50 00 00 096 211 2222 2111 Basic |/ M program
91 91 50 2222 21 096. 22212222 ATP
OGDEN bimnlv/hd C 26. 45. 12.1 12.1 92 11 1 Local Area Paraneters
2 98 57.0 35.5 20.6 27.3 20.6 01 FREEWAY- am
2 98 41.5 35.5 20.6 27.3 20.6 01 FREEVAY- m d
2 98 32.7 35.5 20.6 27.3 20.6 01 FREEVAY- pm
2 98 25.4 35.5 20.6 27.3 20.6 01 FREEVAY- f f
2 98 57.0 35.5 20.6 27.3 20.6 01 RAMP- am
2 98 41.5 35.5 20.6 27.3 20.6 01 RAMP-mi d
2 98 32.7 35.5 20.6 27.3 20.6 01 RANP-Pm
2 98 25.4 35.5 20.6 27.3 20.6 01 RAMP- T f
2 98 57.0 35.5 20.6 27.3 20.6 01 ARTERI AL- am
2 98 41.5 35.5 20.6 27.3 20.6 01 ARTERI AL-m d
2 98 32.7 35.5 20.6 27.3 20.6 01 ARTERI AL- pm
2 98 25.4 35.5 20.6 27.3 20.6 01 ARTERI AL-T f
2 98 20.0 35.5 20.6 27.3 20.6 01 LOCAL
4 01 56.9 35.5 20.6 27.3 20.6 01 FREEWAY- am
0111 LEV PARAMETER
4 01 40.4 35.5 20.6 27.3 20.6 01 FREEWAY- i d
0111 LEV PARAMETER
4 01 32.4 35.5 20.6 27.3 20.6 01 FREEVAY- pm
0111 LEV PARAMETER
4 01 23.5 35.5 20.6 27.3 20.6 01 FREEVWAY- f f
0111 LEV PARAMETER
4 01 56.9 35.5 20.6 27.3 20.6 01 RAMP- am
0111 LEV PARAMETER
4 01 40.4 35.5 20.6 27.3 20.6 01 RAMP- mi d
0111 LEV PARAMETER
4 01 32.4 35.5 20.6 27.3 20.6 01 RAMP- pm
0111 LEV PARAMETER
4 01 23.5 35.5 20.6 27.3 20.6 01 RAMP- f f
0111 LEV PARAMETER
4 01 56.9 35.5 20.6 27.3 20.6 01 ARTERI AL- am
0111 LEV PARAMETER
4 01 40.4 35.5 20.6 27.3 20.6 01 ARTERI AL-m d
0111 LEV PARAMETER
4 01 32.4 35.5 20.6 27.3 20.6 01 ARTERI AL- pm
0111 LEV PARAMETER
4 01 23.5 35.5 20.6 27.3 20.6 01 ARTERI AL-f f
0111 LEV PARAMETER
4 01 20.0 35.5 20.6 27.3 20.6 01 LOCAL
0111 LEV PARAMETER
4 20 56.9 35.5 20.6 27.3 20.6 01 FREEWAY- am
01 2 1 LEV PARAMETER
4 20 40.4 35.5 20.6 27.3 20.6 01 FREEWAY- i d
01 2 1 LEV PARAMETER
4 20 32.4 35.5 20.6 27.3 20.6 01 FREEVAY- pm
01 21 LEV PARAMETER
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4 20 23.5 35.5 20.6 27.3 20.6 01 FREEVWAY- f f
0121 LEV PARAMETER

4 20 56.9 35.5 20.6 27.3 20.6 01 RAMP- am

01 21 LEV PARAMETER

4 20 40.4 35.5 20.6 27.3 20.6 01 RAMP- m d
0121 LEV PARAMETER

4 20 32.4 35.5 20.6 27.3 20.6 01 RAMP- pm
0121 LEV PARAMETER

4 20 23.5 35.5 20.6 27.3 20.6 01 RAMP- f f

01 21 LEV PARAMETER

4 20 56.9 35.5 20.6 27.3 20.6 01 ARTERI AL- am
0121 LEV PARAMETER

4 20 40.4 35.5 20.6 27.3 20.6 01 ARTERI AL-nmi d
01 21 LEV PARAMETER

4 20 32.4 35.5 20.6 27.3 20.6 01 ARTERI AL- pm
01 21 LEV PARAMETER

4 20 23.5 35.5 20.6 27.3 20.6 01 ARTERI AL- f f
0121 LEV PARAMETER

4 20 20.0 35.5 20.6 27.3 20.6 01 LOCAL
0121 LEV PARAMETER

000000000000000000000000000000000000000000000000000000000000000000000000000000
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Salt Lake County Enhanced I/M Program - 1998 and later
PROMPT

OBILE5h 1998-2030, SLCo, ASM2, TTC, WINTER, NLEVO01.dat
TAMFLG _ default tampering rates
SPDFLG _one speed for all veh types ]
VMFLAG _ one VMI mix for each scenario
MYMRFG _ Use MOBILES default vehicle registration data
NEWFLG _ default exhaust emission rates, 2004 HD rates
IMFLAG _SL Co. ASM2 /M annua prgm T& Rw/ waiversand TTC
ALHFLG _ no extraload corrections; a/c, towing
ATPFLG _ Salt Lake Co. anti-tampering program (w/o funct'l P& P) Part2
RLFLAG _ no refueling losses cal culated
LOCFLG _ onelocal area parameter (LAP) for all scenarios
TEMFLG _ Tmax and Tmin override Tambient for total daily emissions
OUTFMT _ Spreadsheet (CSV)
PRTFLG _ Print HC (VOC), CO, and NOX
IDLFLG _idlecalculated
NMHFLG _VOC
HCFLAG _ seperate HC (VOC) conponents & sum

INWNAOFRNOINFE ONRINRFEF Z0

90 90 05.639 00.000
91 97 04.598 00.000
9803 03.679 00.000
84 20 01.840 00.000

I/M Control Record (TTC)

8422 6850 01 01 096 211 2221 5212 0.80 150200 ASM21/M

SALT LAKE COUNTY A 23. 45.12112192111 Locd AreaParameters

ATP

40156.935.520.6 27.320.6 01 FREEWAY -am

0111 LEV PARAMETER
40140435520627.320.601 FREEWAY -mid

0111 LEV PARAMETER
40132435520.627.320.601 FREEWAY-pm

0111 LEV PARAMETER
40123535520.627.320.6 01 FREEWAY -ff

0111 LEV PARAMETER
40156.935520.627.320.6 01 RAMP-am

0111 LEV PARAMETER
40140.435520.627.320.601 RAMP-mid

0111 LEV PARAMETER
40132.435520.627.320.601 RAMP-pm

0111 LEV PARAMETER
40123535520.627.320.601 RAMP-ff

0111 LEV PARAMETER
40156.935.520.6 27.320.6 01 ARTERIAL-am

0111 LEV PARAMETER
40140.435.520.6 27.320.6 01 ARTERIAL-mid
0111 LEV PARAMETER
40132.435520.627.320.601 ARTERIAL-pm

0111 LEV PARAMETER
40123535520.627.320.601 ARTERIAL-ff

0111 LEV PARAMETER
401 20.035.520.6 27.3 20.6 01 LOCAL

0121 LEV PARAMETER
42056.935.520.6 27.3 20.6 01 FREEWAY -am

0121 LEV PARAMETER
42040.435520627.320.601 FREEWAY-mid

0121 LEV PARAMETER
420324355 20.6 27.320.6 01 FREEWAY -pm

0121 LEV PARAMETER
420235355 20.627.3 20.6 01 FREEWAY -ff

0121 LEV PARAMETER
42056.935520.627.320.6 01 RAMP-am

0121 LEV PARAMETER
42040.435520.627.320.601 RAMP-mid

0121 LEV PARAMETER
42032.435520.627.320.601 RAMP-pm

o121 LEV PARAMETER
42023535520.627.320.601 RAMP-ff

o121 LEV PARAMETER
42056.935520.627.320.601 ARTERIAL-am

o121 LEV PARAMETER
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g 128 iOA 35520.627.320.601
42032435520.627.320.601
0121
42023535.520.627.320.601
0121
42020.035.520.627.320.6 01
0121

ARTERIAL-mid

LEV PARAMETER
ARTERIAL-pm

LEV PARAMETER
ARTERIAL-ff

LEV PARAMETER
LOCAL

LEV PARAMETER
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N
P'

PNPIC

Ol

4%

OBILE5b 1998-2030 DAVIS CO, BI/M, TTC, WINTER.
TAMFLG _ default tampering rates

SPDFLG one speed for all veh types

VMFLAG _ one VMI mi x for each scenario

MYMRFG_ Use MOBILES5 defaLilt vehicle registration data
NEWFLG _default exhaust emission rates, plus 2004 HD rates
IMFLAG _Davis County Basic I/M program, and Tech Training Credit
ALHFLG_ no extraload corrections; a/c, towing
ATPFLG _Davis County anti_tampering program

RLFLAG _ no refueling losses cal cul ated

LOCFLG _one local area parameter (LAP) for al scenarios
TEMFLG_ Tmax and Tmin override Tambient for total daily emissions
OUTFEMT __ Spreadsheet (CSV)

PRTFLG _Print HC (VOC), CO, and NOX

IDLFLG _idle calculated

NMHFLG _VvOC

HCFLAG _ seperate HC (VOC) conponents & sum

§|I\)QJI\)-&O‘JHI\)O‘II\)H®I\JI—‘INHI—‘

90 90 05.639 00.000
91 97 04.598 00.000
9803 03.679 00.000
5_)4200184000000

PR NN
BN ENEN
N W Www

I/M Control Record (TTC)
685001 01 096 211 2222 2111 I/M program
50 2222 21 096. 22212222

RE
R
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DACoBIM/NLEV/HD C23. 45. 12112192111 Loca AreaParameters

40156.934.020.6 27.320.6 01
0111
40140434.020627.320.601
0111
40132434.020.6 27.320.6 01
0111
40123534.020.6 27.320.6 01
0111
40156.934.020.627.320.6 01
0111
40140.434.020.627.320.601
0111
40132434.020.627.320.601
0111
40123534.020.627.320.601
0111
40156.934.020.627.320.601
0111
40140.434.020.6 27.3 20.6 01
0111
40132434.020.627.320.601
0111
40123534.020.627.320.601
0111
40120.034.020.627.320.6 01
0121
42056.934.020.6 27.3 20.6 01
o121
42040.434.020627.320.601
o121
420324 34.020.6 27.320.6 01
o121
42023534.020.6 27.320.6 01
0121
42056.934.020.627.320.6 01
0121
42040.434.020.627.320.601
0121
42032.434.020.627.320.601
0121
42023.534.020.627.320.601
0121
42056.934.020.6 27.320.6 01
0121
42040.434.020.6 27.3 20.6 01
0121
42032.434.020.627.320.6 01
0121
42023534.020.627.320.6 01
0121
42020.034.020.6 27.320.6 01

FREEWAY -am

LEV PARAMETER
FREEWAY -mid

LEV PARAMETER
FREEWAY -pm

LEV PARAMETER
FREEWAY -ff

LEV PARAMETER
RAMP-am

LEV PARAMETER
RAMP-mid

LEV PARAMETER
RAMP-pm

LEV PARAMETER
RAMP-f

LEV PARAMETER
ARTERIAL-am

LEV PARAMETER
ARTERIAL-mid

LEV PARAMETER
ARTERIAL-pm

LEV PARAMETER
ARTERIAL-ff

LEV PARAMETER

LOCAL

LEV PARAMETER
FREEWAY -am

LEV PARAMETER
FREEWAY -mid

LEV PARAMETER
FREEWAY -pm

LEV PARAMETER
FREEWAY -ff

LEV PARAMETER
RAMP-am

LEV PARAMETER
RAMP-mid

LEV PARAMETER
RAMP-pm

LEV PARAMETER
RAMP-f

LEV PARAMETER
ARTERIAL-am

LEV PARAMETER
ARTERIAL-mid

LEV PARAMETER
ARTERIAL-pm

LEV PARAMETER
ARTERIAL-ff

LEV PARAMETER
LOCAL

LEV PARAMETER
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Davis County Enhanced I/M Program - 1998 and later
(DCY8, TTC)
PROMPT

5

MOBILE5b 1998 2030, DAVIS CO, DC98, WINTER, NLEVO1.DAT, TTC
TAMFLG _ default tampering rates
SPDFLG _one speed for all veh types
VMELAG _ one VMI mi x for each scenario

MYMRFG_ Use MOBILE5 default vehicleregistration data

NEWFLG _ default exhaust emission rates

IMFLAG _assumes Davis Co. Enhanced |/M (IM240), Tech Training Credit
ALHFLG™_ no extraload corrections; a/c, towing

ATPFLG _std. national anti_tampering program (w/o functional P& P)
RLFLAG _ no refueling |osses cal cul ated

TEMFLG__ Tmax and Tmin override Tambient for total daily emissions
OUTFMT _ Spreadsheet (CSV)

PRTFLG _Print HC (VOC), CO, and NOX

IDLFLG “idlecalculated

NMHFLG _VOC

HCELAG _ seperate HC (VOC) conponents & sum

273919704598 00.000
273980303679 00.000
27304 2001.840 00.000
1121

1

1
2
1

2

6

1

2

5

% LOCFLG _onelocal areaparameter (LAP) for all scenarios
6
4

2

3
2
004

[/M Control Record (TTC)

8422685003 03096 111 2222 4211 0.8020.02.00  IM240

84 84 50 2222 11 096. 22212222
DACOEIM/HD/NLEV C 23. 45. 12112192111 Loca AreaParameters

ATP

29857.034.020.6 27.320.6 01 FREEWAY -am
29841534.020.627.320.601 FREEWAY -mid
29832.734.020.6 27.320.6 01 FREEWAY -pm
29825434.020.627.320.6 01 FREEWAY -ff
29857.034.020.627.320.601 RAMP-am
29841534.020.627.320.6 01 RAMP-mid
29832.734.020.627.320.6 01 RAMP-pm
29825434.020.627.320.6 01 RAMP-ff
29857.034.020.627.320.6 01 ARTERIAL-am
298415340206 27.320.601 ARTERIAL-mid
29832.734020.627.320.601 ARTERIAL-pm
29825434.020.627.320.601 ARTERIAL-ff
29820.034.020.6 27.320.6 01 LOCAL
40156.934.020.6 27.3 20.6 01 FREEWAY -am

0111 LEV PARAMETER
40140.434.020627.320.601 FREEWAY -mid

0111 LEV PARAMETER
401324 34.020.6 27.320.6 01 FREEWAY -pm

0111 LEV PARAMETER
40123534.020.6 27.3 20.6 01 FREEWAY -ff

0111 LEV PARAMETER
40156.934.020.6 27.3 20.6 01 RAMP-am

0111 LEV PARAMETER
40140.434.020.6 27.320.601 RAMP-mid

0111 LEV PARAMETER
40132434.020.627.320.601 RAMP-pm

0111 LEV PARAMETER
40123.534.020.627.320.6 01 RAMP-ff

0111 LEV PARAMETER
40156.934.020.6 27.320.601 ARTERIAL-am

0111 LEV PARAMETER
401 40.434.020.6 27.320.6 01 ARTERIAL-mid
0111 LEV PARAMETER
40132434.020.627.320.601 ARTERIAL-pm

0111 LEV PARAMETER
40123534.020.627.320.601 ARTERIAL-ff

0111 LEV PARAMETER
40120.034.020.6 27.3 20.6 01 LOCAL

0121 LEV PARAMETER
42056.934.020.6 27.3 20.6 01 FREEWAY -am

0121 LEV PARAMETER
42040434.020627.320.601 FREEWAY-mid

0121 LEV PARAMETER
42032434.020.627.320.601 FREEWAY -pm
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0121
42023534.020.6 27.320.6 01
0121
42056.934.020.627.320.6 01
o121
42040.434.020.6 27.320.6 01
o121
42032.434.020.627.320.601
o121
42023534.020.6 27.320.6 01
0121
42056.934.020.6 27.320.6 01
0121
42040.434.020.6 27.3 20.6 01
0121
42032.434.020.627.320.601
0121
42023534.020.627.320.601
0121
42020.034.020.6 27.3 20.6 01
0121

LEV PARAMETER
FREEWAY -ff

LEV PARAMETER
RAMP-am

LEV PARAMETER
RAMP-mid

LEV PARAMETER
RAMP-pm

LEV PARAMETER
RAMP-f

LEV PARAMETER
ARTERIAL-am

LEV PARAMETER
ARTERIAL-mid

LEV PARAMETER
ARTERIAL-pm

LEV PARAMETER
ARTERIAL-ff

LEV PARAMETER
LOCAL

LEV PARAMETER
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0121

L RN/ PARAMETER

-55-



draft -May 26, 2000

WFRC/MAG

002004 =z fa)
UUZ OO UT U U0d
020 46 27 2 20 o N1

A4l IR A* " T}

1QC _N70 N21

TII~

1
TOTO

FREM\AAY

0206 27 2 20 £ N1

2.6 292 7 21

2. Q6 £E7 N 21

TU=IvT

P

RAMP
VIV

U Z U0 Z 1O ZU— O UL

[~ I =y

i Y

P L
0| E1Dlek
FH' &7
D)
Folly
U.u Uu mu
Ly | oy | W
|| | | B
E U (N o
1
(e}
L0
1
H|LO|H|LD|H
Pplp|plDp|p
P
@| [-{<p] I
|| |- ]
DT P Tr|P
2_02 Pl
oDI<Hlop| <[
|| |- .
N-[PN-| PIN-
ol Tfepl oo
N
®|D|P| D[P
| [ ]
p| [-(P| [-|p
Jilcp|cful pich
s
P|P|P|P|P
loh|H| ouf<Hi
oplop|ep (]
P
IR IHESS
ol |- .
<H|D|N|DILp
<t lcfufopl oy
@|difep|difp
Dl
35
ol [Llenl Tlenl




WFRC/MAG

Utah County Basic I/M Program - 1998-1999
(add technician training, test only credit)

PROMPT -
OBILE5b Utah County WINTER El, Basic IM 93-00
TAMFLG - default tampering rates
SPDFLG - one speed for al veh types )
VMFLAG _ one VMI m x for each scenario
MY MRFG - default reg distrib, default annual mileage accum
NEWFL G - default exhaust emission rates
IMFLAG - Basic I/M program TTC
ALHFLG - no extraload corrections; a/c, towing

RLFLAG - no refueling losses calculated

LOCH.G-

TEMFLG - caluculate axhaust temp
OUTFMT - 80-column descri
PRTFLG - Print HC (VOC), C
IDLFLG - idle desired, but dlsarmed

NMHFLG - VOC

1
M
1
1
2
1
1
6
1
% ATPFLG - Utah County anti-tampering program
2
2
4
4
2
3
2

ive output format
, and NOx

HCELAG _ seperate HC (VOC) conponents & sum

Q

6 14 68 50 01 01 096 111 2222 1111
Utah County E 28.56.12112192211

I/M Control Record (TTC)

I/M program test only
ATP
Local AreaParameters

.700.300.027.027 1 OxyFuels
29857.032020.6 27.320.6 01 FREEWAY -am
29841532020.627.320.601 FREEWAY -mid
29832.732020.6 27.320.6 01 FREEWAY -
298254 32.020.627.320.6 01 FREEWAY -ff
29857.032.020.627.320.601 RAMP-am
29841.532.020.627.320.6 01 RAMP-mid
29832732020.627.320.601 RAMP-pm
29825432.020.627.320.6 01 RAMP-if
29857.032.020.627.320.601 ARTERIAL-am
29841532020.627.320.601 ARTERIAL-mid
29832.732020.627.320.601 ARTERIAL-pm
29825432020.627.320.601 ARTERIAL-ff
29820.032.020.627.320.6 01 LOCAL
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Utah County Basic I/M Program - 2000
(drop lead test, add EGR, evaporative, PCV, and gas cap test)

PROMPT -
OBILE5b Utah County WINTER El, Basic IM, 2000
TAMFLG - default tampering rates
SPDFLG - one speed for al veh types )

VMFLAG _ one VMI m x for each scenario
MY MRFG - default reg distrib, default annual mileage accum
NEWFLG - default exhaust emission rates

IMFLAG - Basic I/M program TTC

ALHFLG - no extraload corrections; a/c, towing

1
M
1
1
2
1
1
6
1
% ATPFLG - Utah County anti-tampering program
2
2
4
4
2
3
2

RLFLAG - no refueling losses calculated

LOCHLG-

TEMFLG - caluculate axhaust temp

OUTFMT - 80-column descriptive output format

PRTFLG - Print HC (VOC), CO, and NOx

IDLFLG - idle desired, but disarmed

NMHFLG - VOC

HCELAG _ seperate HC (VOC) conponents & sum

121

Q

6 14 68 50 01 01 096 111 2222 2111
86 7750 2222 11 096. 22212222
UtahCounty E 28.56.12112192211

I/M Control Record (TTC)

I/M program test only
ATP
Local AreaParameters

.700.300.027.027 1 OxyFuels
20057.032.020.6 27.320.6 01 FREEWAY -am
20041.532020.627.320.6 01 FREEWAY -mid
20032.732.020.6 27.320.6 01 FREEWAY -pm
200254 32.020.627.320.6 01 FREEWAY -ff
20057.032.020.627.320.601 RAMP-am
20041.532.020.627.320.6 01 RAMP-mid
20032.732.020.627.320.6 01 RAMP-pm
200254 32.020.627.320.6 01 RAMP-if
20057.032.020.627.320.6 01 ARTERIAL-am
20041.532.020.627.320.601 ARTERIAL-mid
20032.732020.627.320.601 ARTERIAL-pm
20025432.020.627.320.601 ARTERIAL-ff
20020.032.020.6 27.320.6 01 LOCAL
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Utah County Enhanced I/M Program - 2001 and later

PROMPT - demonstration of aregion 4 run -Calif. LEV program run
OBILE5b  ASM scenario with 100% TTC  Utah County WINTER El, Basic IM 2001-2030

TAMFLG - default tampering rates

SPDFLG - one speed for all veh types

VMFLAG _ one VMI mix for each scenario

MY MRFG - default reg distrib, default annual mileage accum

NEWFLG - default exhaust emission rates

IMFLAG - Basic I/M program

ALHFLG - no extraload corrections; a/c, towing

ATPFLG - Utah County anti-tampering program

RLFLAG - no refueling losses calculated

LOCFLG -

TEMFLG - caluculate axhaust temp

OUTFMT - 80-column descriptive output format

PRTFLG - Print HC (VOC), CO, and NOx

IDLFLG - idle desired, but disarmed

NMHFLG - VOC

INWN BN NUINFRONRINRRZ O

R

90 90 05.639 00.000
91 97 04.598 00.000
98 03 03.679 00.000
5-)4 20 01.840 00.000

PRNNNNO
S SENENENEN]
N W W W

=

468 50 01 01 095 111 2222 2111
86 77 50 2222 11 095, 22212222
UTAH COUNTY E 28. 56.12.112192211

1/M Control Record (TTC)

I/M program
ATP

HCFLAG _ seperate HC (VOC) conmponents & sum

Local Area Parameters

.700.300.027 .027 1 Oxy Fuels

40156.9 32.020.6 27.3 20.6 01 FREEWAY -am

0121 LEV PARAMETER

40140.432.020.6 27.3 20.6 01 FREEWAY -mid

0121 LEV PARAMETER

40132.432.020.6 27.320.6 01 FREEWAY -pm

0121 LEV PARAMETER

40123.532.020.627.320.601 FREEWAY -ff

0121 LEV PARAMETER

40156.932.020.6 27.3 20.6 01 RAMP-am

0121 LEV PARAMETER

401 40.432.020.6 27.3 20.6 01 RAMP-mid

0121 LEV PARAMETER

401 32.432.020.6 27.320.6 01 RAMP-pm

0121 LEV PARAMETER

401 23532.020.627.320.6 01 RAM P-ff

0121 LEV PARAMETER

401 56.9 32.020.6 27.3 20.6 01 ARTERIAL-am

0121 LEV PARAMETER

40140.432.020.6 27.3 20.6 01 ARTERIAL-mid

0121 LEV PARAMETER

40132.432.020.6 27.3 20.6 01 ARTERIAL-pm

0121 LEV PARAMETER

401 23.532.020.6 27.3 20.6 01 ARTERIAL-ff

0121 LEV PARAMETER

401 20.032.020.6 27.320.6 01 LOCAL

0121 LEV PARAMETER

4 3056.932.020.6 27.3 20.6 01 FREEWAY -am

0121 LEV PARAMETER

43040.432.0 20.6 27.3 20.6 01 FREEWAY -mid

0121 LEV PARAMETER

43032.432.020.6 27.320.6 01 FREEWAY -pm

0121 LEV PARAMETER

43023.532.020.6 27.320.6 01 FREEWAY -ff

0121 LEV PARAMETER

4 3056.9 32.0 20.6 27.3 20.6 01 RAMP-am

0121 LEV PARAMETER

43040.4 32.0 20.6 27.3 20.6 01 RAMP-mid

0121 LEV PARAMETER

43032.432.020.6 27.320.6 01 RAMP-pm

0121 LEV PARAMETER

43023532.020.627.320.6 01 RAMP-ff

0121 LEV PARAMETER

43056.9 32.020.6 27.3 20.6 01 ARTERIAL-am

0121 LEV PARAMETER

43040.432.020.6 27.3 20.6 01 ARTERIAL-mid

0121 LEV PARAMETER
ARTERIAL-pm

43032.432.020.6 27.3 20.6 01
0121

LEV PARAMETER
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43023532.020.6227.320.601 ARTERIAL-ff
0121 LEV PARAMETER
43020.032.020.627.320.6 01 LOCAL

0121 LEV PARAMETER
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Appendix E

Temperature and-Precipitation Data
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Episode 1

The temperature data for the revised PM10 Emission Inventory for on-road mobile sources is given for each of the 13 counties in the study area. For each
monitor, daily maximum and minimum temperatures are reported for the period February 12-16, 1996. The five-day average Tmax and Tmin are also
shown. Data was obtained from "Local Climatological Data" published by the National Oceanic & Atmospheric Administration (NOAA).

Monitoring
County gtatt(i)on Mon Mon Tue Tue Wed Wed Thu Thu Fri Fri Sat Sat
Episode Episode
Feb5 Feb5 Feb6 Feb 6 Feb 7 Feb7 Feb8 Feb 8 Feb9 Feb9 Feb 10 Feb 10 Awvg Avg
Tmax Tmin Tmax Tmin Tmax Tmin Tmax Tmin Tmax Tmin Tmax Tmin Tmax Tmin
Bountiful Val
Davis Verda 26 16 36 19 35 22 48 32 51 30 49 32 40.8 25.2
Salt Lake Triad Center 37 25 37 26 46 37 55 36 49 35 48 36 45.3 325
Utah Provo BYU 45 27 42 26 49 28 51 24 55 27 49 32 48.5 27.3
Washington
Weber Terrace 37 25 32 23 46 28 50 34 46 36 43 34 42.3 30.0
Rural East
Park City Fire
Summit Stn # 31 39 6 48 20 46 25 47 27 52 30 41 10 455 19.7
Morgan Morgan 39 19 42 24 55 33 48 26 46 24 48 25 46.3 25.2
Wasatch Heber 40 18 40 18 43 21 46 11 45 15 45 18 43.2 16.8
Rural North
Logan KNVU
Cache Radio 22 2 35 22 35 27 42 25 46 20 52 28 38.7 20.7
Box Elder Tremonton 26 4 33 26 30 26 42 18 48 23 47 25 37.7 20.3
Rich Woodruff 36 12 45 12 43 34 43 30 52 24 39 19 43.0 21.8
Rural South
Tooele Tooele 30 21 28 19 37 23 37 27 39 30 41 32 35.3 25.3
Juab Nephi 47 25 49 24 52 27 60 25 64 29 62 29 55.7 26.5
Sanpete Manti 44 28 43 28 49 26 52 27 56 32 49 32 48.8 28.8
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Monitoring
County Station
Bountiful Val
Davis Verda
Salt Lake Triad Center
Utah Provo BYU
Washington
Weber Terrace
Rural East

Park City Fire
Summit Stn # 31

Morgan Morgan
Wasatch Heber
Rural North

Logan KNVU
Cache Radio

Box Elder Tremonton
Rich Woodruff
Rural South
Tooele Tooele
Juab Nephi
Sanpete Manti

Episode 2

Sun  Sun Mon Mon Tue Tue Wed
Feb Feb Feb Feb Feb Feb Feb
11 11 12 12 13 13 14

Tmax Tmin Tmax Tmin Tmax Tmin Tmax
44 30 44 28 43 26 43
43 32 42 31 42 29 42
52 29 51 23 52 22 53
43 32 43 30 41 28 43
41 22 45 19 50 22 47
44 30 43 21 46 17 46
47 14 42 8 42 5 45
43 21 40 15 39 17 40
43 33 40 27 40 21 41
35 15 35 7 42 10 43
39 30 50 27 50 27 52
55 26 54 21 54 19 57
53 30 55 26 57 23 57

Tmin Tmax Tmin

15 Feb 15 Feb 16 Feb 16
Tmax Tmin

Wed Thu

Feb Feb
14
26 43
31 44
24 54
28 45
26 n/a
17 48
10 45
18 41
20 45
15 43
28 53
21 61
25 59

draft -May 26, 2000

Thu

27
31
25

30

n/a
18
10

19
21
16

29
24
26

Fri

45
45
56

46

49
47
40

42
44
43

48
60
59

Fri

28
32
27

32

24
17
9

17
25
13

29
25
26

Episode Episode
Avg Avg
Tmax Tmin
43.7 27.5
43.0 31.0
53.0 25.0
43.4 30.2
46.4 22.6
45.7 20.0
43.5 9.3
40.8 17.8
42.2 24.5
40.2 12.7
48.7 28.3
56.8 22.7
56.7 26.0
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Appendix F

MOBILESb VMT Mix
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TABLE 1
Template - 6
TRAVEL ACTIVITY BY VEHICLE TYPE
BASIC DATA
STATE UTAH STATE FIPS CODE: 049 DATA YEAR: 1996 DATE: August 4, 1997
light
EPA MOBILE vehicle trucks/pass.
class LD LD HD HD HD HD HD HD HD HD HD HD cars
PERCENT
OF
TRAVEL
SINGLE-U SINGLE-TR MULTI-TR
NIT-TRUC AILER-TRU AILER-TRU
FUNCTIONAL MOTORCYCLES  PASSENGER LIGHT TRUCKS KS CKS CKS
SYSTEM (OPTIONAL) CARS (OTHER BUSES 2 AXLE 3AXLE 4 AXLE 4 AXLE 5AXLE 6 AXLE 5AXLE 6 AXLE 7 AXLE TOTAL
(2 AXLE,4 TIRE) 2 AXLE 4 TIRE) 6 TIRE OR MORE ORLESS OR MORE ORLESS OR MORE
RURAL
INTERSTATE 56.95 19.95 0.15 2.90 0.65 0.20 0.50 1350 0.80 1.20 0.25 295 100.0% 35.0%
OTHER PRINCIPAL 65.95 22.20 1.30 215 0.80 0.20 0.45 4.95 0.10 0.30 0.10 150 100.0% 33.7%
ARTERIAL
MINOR 66.40 2250 0.20 295 0.90 0.10 0.40 4.50 0.10 0.25 0.10 160 100.0% 33.9%
ARTERIAL
MAJOR 67.25 22.80 0.25 3.10 0.85 0.10 0.35 4.10 0.10 0.20 0.10 0.80 100.0% 33.9%
COLLECTOR
MINOR 63.80 2350 0.10 6.10 0.50 0.00 0.00 6.00 0.00 0.00 0.00 0.00 100.0% 36.8%
COLLECTOR
LOCAL 7250 2350 0.10 250 140 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.0% 32.4%
URBAN
INTERSTATE 71.95 18.00 0.15 240 0.65 0.30 0.55 4.45 0.20 0.40 0.15 0.80 100.0% 25.0%
OTHER FREEWAYS 69.75 18.75 0.20 355 120 0.20 0.85 3.80 0.20 0.45 0.15 0.90 100.0% 26.9%
& EXPRESSWAYS
OTHER PRINCIPAL 75.65 17.60 0.20 175 0.90 0.30 0.50 2.30 0.15 0.15 0.10 0.40 100.0% 23.3%
ARTERIAL
MINOR 80.30 1325 0.20 3.00 0.90 0.25 0.30 115 0.10 0.15 0.10 0.30 100.0% 16.5%
ARTERIAL
COLLECTOR 86.95 12.70 0.10 0.15 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.0% 14.6%
LOCAL 89.00 11.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.0% 12.4%

1 Theindividual
vehicle types should be
reported at least to the
nearest hundredth.
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TABLE 2
a b c d e f g h
LIGHT
FUNCTIONAL PASSENGER TRUCKS MOTORCYCLES
SYSTEM CARS (OTHER (OPTIONAL)  TOTAL 1996
(2 AXLE,4 2 AXLE,4
TIRE) TIRE) VMT
LDGV LDGT1 LDGT2 HDGV LDDV LDDT HDDV MC
RURAL
INTERSTATE 52.72 16.64 6.73 7.09 0.20 0.10 16.01 0.50 1.0000 7,725,840 7,725,840
OTHER PRINCIPAL 60.54 19.09 7.72 364 0.20 0.10 821 0.50 1.0000 4,081,868 10,508,994
ARTERIAL
MINOR 61.06 19.26 7.78 341 0.20 0.10 7.69 0.50 1.0000 2,872,531
ARTERIAL
MAJOR 61.86 19.51 7.88 3.05 0.20 0.10 6.90 0.50 1.0000 2,786,743
COLLECTOR
MINOR 59.95 18.91 7.64 3.90 0.20 0.10 8.80 0.50 1.0000 767,852
COLLECTOR
LOCAL 65.99 20.80 8.40 123 0.20 0.10 277 0.50 1.0000 1,541,264 1,541,264
URBAN
INTERSTATE 61.79 19.49 7.87 3.08 0.20 0.10 6.97 0.50 1.0000 11,248,418 11,536,699
OTHER FREEWAYS 60.78 19.17 7.75 353 0.20 0.10 797 0.50 1.0000 288,281
& EXPRESSWAYS
OTHER PRINCIPAL 64.08 20.20 8.16 2.07 0.20 0.10 4.68 0.50 1.0000 6,103,377 13,243,302
ARTERIAL
MINOR 64.29 20.27 8.19 1.98 0.20 0.10 447 0.50 1.0000 7,139,925
ARTERIAL
COLLECTOR 68.53 21.60 8.72 011 0.20 0.10 0.24 0.50 1.0000 3315211 3,315,211
LOCAL 68.77 21.67 8.75 0.00 0.20 0.10 0.00 0.50 1.0000 5,338,002
EPA Default - 1996 0.619 0.194 0.078 0.031 0.002 0.001 0.070 0.005 1.0000

a) UDOT light duty (LD) vehicles * EPA LDGV/(LDGV+LDGT1+LDGT2) - 1996 EPA default LDDV - 1996 EPA default MC
b) UDOT light duty (LD) vehicles * EPA LDGT1/(LDGV+LDGT1+LDGT2) - 1996 EPA default LDDT
¢) UDOT light duty (LD) vehicles * EPA LDGT2/(LDGV+LDGT1+LDGT2)

d) UDOT heavy duty vehicles (HD) * EPA default ratio of HDGV/(HDGV+HDDV) [30.7%]

€) 1996 EPA default value
f) 1996 EPA default value

d) UDOT heavy duty vehicles (HD) * EPA default ratio of HDDV/(HDGV+HDDV) [69.3%]

h) 1996 EPA default value
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Appendix G

PART5VMT Mix and Vehicle Weights
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) Part5
Weight EPA % Ex#4

LDGV 3000 0.619 0.6337
LDGT1 4000 0.194 0.1760
LDGT2 7250 0.078 0.0831
HDGV 12000 0.031 0.0307

LDDV 3500 0.002 0.0072
LDDT 7250 0.001 0.0045
MC 500 0.005 0.0017
2BHDD

\Y, 9250 0.011 0.0102
LHDDV 14750 0.001 0.0012
MHDD

\Y 26250 0.015 0.0137

HHDDV 48000 0.038 0.0344
BUSES 25000 0.004 0.0035

100.0% 100.0%

Avg.
Fleet
Weight 6,037 5,845

UDOT Urban

Freewa

y Arterial Local
0.618 0.642 0.685
0.195 0.202 0.216
0.079 0.082 0.087
0.031 0.020 0.001
0.002 0.002 0.002
0.001 0.001 0.001
0.005 0.005 0.005
0.011  0.007 0.000
0.001 0.001 0.000
0.015 0.010 0.000
0.038 0.025 0.001
0.004 0.003 0.000

100.0% 100.0% 100.0%
6,047 5,202 3,652

UDOT Rural

Freewa )

y Arterial  Local
0.527 0.610 0.660
0.166 0.192 0.208
0.067 0.078 0.084
0.071 0.034 0.012
0.002 0.002 0.002
0.001 0.001 0.001
0.005 0.005 0.005
0.026 0.013 0.005
0.003 0.001 0.001
0.035 0.017 0.006
0.087 0.043 0.015
0.009 0.004 0.002

100.0% 100.0% 100.0%
9,217 6,329 4,568
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Appendix H

Hourly VMT Profiles: Urban and Rura
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Weekday 24-Hour VMT Profile

Urban Rural

Hour [ Interstate Arterial] Interstate| Arterial
T T.00% T.00% T.25% U.80%
2 0.20% 0.29% 1.00% 1.00%
3 0.00% 0.00% 1.00% 0.60%
4 0.00% 0.14% 1.00% 0.20%
5 1.00% 0.29% 1.00% 1.00%
6 2.00% 1.14% 2.50% 1.60%
! 5.00% 3.00% 3.75% 2.60%
8 7.00% 6.43% 4.75% 5.00%
9 0.20% 0.5/% 4.50% 9.60%
10 5.80% 5.00% 5.25% 6.00%
11 5.00% 557% 2.7/5% 6.20%
12 5.00% 5.71% 5.75% 6.20%
15 0.60% 0.45% 0.25% 6.00%
14 5.60% 6.43% 6.00% 6.20%
15 6.00% 6.57% 6.50% 7.00%
1o .00% 1.29% 1.50% 1.60%
17 7.80% 8.00% 8.00% 8.40%
18 8.80% 9.00% 1./5% 8.20%
19 6.60% 6.71% 6.00% 6.00%
20 4.00% 4.29% 4.25% 4.20%
21 3.00% 3.43% 3.25% 3.00%
22 3.20% 3.29% 3.00% 2.80%
25 3.00% 2.29% 2.25% 2.20%
24 1.20% 1.14% 1.75% 1.60%
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